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Checkout Unit 
For Polaris 
Aids Reliability 


NOW... 
PSI MICRO-DIODES 
PRICED THE SAME AS 





CONVENTIONAL DIODES 


Silicon Micro-Diodes (1/50 the size of conventional diodes) are now available at 
the same price as their larger counterparts. They include the electrical equivaients 
of several widely used types: 


HIGH SPEED MESA COMPUTER DIODES—1N904 - 1N914. GENERAL PURPOSE 
COMPUTER DIODES—1N643 - 1N658 - 1N663. LOW LEAKAGE SILICON 
DIODES—1N457 « 1N458 - 1N459...and a new high voltage series to 1.2 kilovolts. 


Additionally, Pacific Semiconductors, Inc. has recently introduced a series of 
Micro-Transistors designed as companion components. These include electrical 
equivalents of transistor types 2N696 and 2N697. 


RELIABILITY = CONVENTIONAL DIODES 

These Micro-Diode types meet or exceed all environmental requirements of 
MIL-S-19500B. 

1. MOISTURE RESISTANCE: MIL-STD-202A, method 106A 

2. TEMPERATURE CYCLING: Ten 15-minute cycles —65°C to 200°C 

3. THERMAL SHOCK: MIL-STD-202A, method 107, test condition C (— 65°C to 200°C) 
4, CONSTANT ACCELERATION: More than 20,000 G. 


For details on life testing and reliability curves, write today for ‘‘Micro-Diode Reliability Study."" 


Pacific Semiconductors, Ine. 


A SUBSIDIARY OF THOMPSON RAMO WOOLDRIOGE, INC. 
12955 Chadron Avenue, Hawthorne, California 


Sales Offices in: NEWARK - BOSTON - DE WITT, N.Y.- OTTAWA. BALTIMORE - CHICAGO (Oak Park) 
PHILADELPHIA (Rockledge) - ST. PETERSBURG - DALLAS - DETROIT - LOS ANGELES - PALO ALTO 
DISTRIBUTORS IN MAJOR ELECTRONIC CENTERS COAST-TO-COAST, 
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Shown above /s partial list of 
Vickers Aircraft and Missile applications. 


VICKERS INCORPORATED 


avis ’ f 
SPERRY RAND CORPORATION 





SILICONE NEWS from Dow Corning 


Beyond All Others... 


Here’s Why Silastic Is Used 
In Man’s Probes Into Space! 


By going faster and farther into space, the X-15 adds to our rapidly ex 
panding knowledge about the chances of men and materials surviving 
the trip out—and back. That’s why only proven materials are selected. 
One of those is Silastic® LS. the Dow Corning fluorosilicone rubber that 
resists oils, fuels and solvents. 


Engineers of Reaction Motors Division of Thiokol Chemical Corporation 
specified an accumulator diaphragm of Silastic LS for the X-15’s XLR-99 
engine. The accumulator provides oil at a constant pressure to the lube 
oil pump. Gaseous nitrogen under pressure is the source of stored energy, 
and is separated from 4-11V Halocarbon oil by the Silastic LS. 


Here are diaphragm requirements the designers established as essential: 
An elastomer flexible from —80 to 200 F (Silastic LS maintains its flexi- 
bility from —80 to 500 F): compatible with the lube oil at low and 
elevated temperatures (Silastic LS has little swell or change in durometer 
readings after immersion in many hot oils, fuels and some hydraulic 
fluids) ; will not contaminate lube oil (Silastic LS has no plasticizers 
or additives which can contaminate by leaching). 


Write Dept 1007 for 
your copy of our new 


Aviation Industry Brochure 


Silastic LS... the only elastomer to meet 
all these requirements’... helps the X-15 
as it knocks on the door to outet space. 


Shown below is the XLR-99 rocket engine 
The lube oil accumulator is the light weight 
type... made possible by the diaphragm 
of Silastic LS... instead of the heavy, 
bulky piston type. Parts of Silastic can 
be engineered to meet your specific needs 
by your rubber fabricator. 





Dow Corning CORPORATION 


ATLANTA BOSTON cCHIcaGco 


CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGEL ES NEW YoRK WASHINGTON, D.C 





AVIATION CALENDAR 


Aug. 1-3—Fourth Global Communications 
Symposium, Statler Hilton Hotel, Wash 
ington, D. ¢ Sponsors: Institute of Ra 
dio Engineers; U. S. Army Signal Corps 

Aug. 1-3—"“Future of Manned Military Ai 
raft Classified Meeting), Institute of 
the Acronautical Sciences, Ff.) Cortez Ho 
tel, San Diego, Calif 

Aug. 1-4—Annual Technical Symposium and 
Exhiborama, Society of Photographic In 
strumentation Engineers, Ambassador Ho 
tel, Los Angeles, Calif 

Aug. 2-11—27th Annual U.S. National Soar 
ing Championships, Ector County Air 
port Odessa | 

Aug. 7-15—Third Annual Institute on Mis 

ind Rocket | iit log. Unive rsitt 
of Connecticut, Storrs, Conn. Cosponsor 
U.S. Army chief of RAD 

Aug. §8-ll—Western National Meeting 
American Astronautical Society, Olymp: 
Hotel, Seattle, Wash 

Aug. 8-12—1960 Pacific General Meeting 
American Institut of Electrical Engi 
necr rtevy Hotcl, San Diego, Calif 

Aug rth National Heat Transfer 
Conferen ind Exhibit, Statler Hilt 
Hotel, Buffalo, N.Y. Sponsors: Amencan 
Institut * Chemical Engineers; Amen 

f Mechanical Engineer 

Aug. 15 Ith Annual Congre 

| tical Federation 
Stockholm 





Photo courtesy Radio Corporation of America 
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a. « Major successes in the natio erated space vehicle and missile 

Medicin programs include precision s|! tal components made by Lavelle. 
Among these is the fabricat Lavelle of the structure of the 
new U.S. earth-circling TIROS ther observation satellite produced 
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No aircraft rivet can match the 
features offered in the New Cher- 
rylock* “2000” Series rivet. 

Proven high sheet clamp-up— 
one rivet can be used for several 
material thicknesses, reducing 
stock requirements and lowering 
cost. Complete hole fill even in 
oversize holes, with uniform head 
seating, wide grip range and me- 
chanically locked stem. 

Easy, positive visual inspection 
—after the rivet is installed—is 
*Patent Pending 


guaranteed by grip length mark- 
ings on the head. Cherrylock riv- 
ets are installed with existing 
Cherry installation guns to give 
you better fastening at lower cost. 

Available in: 

A-286 Stainless Steel 
Monel— Aluminum. 

For technical data on the new 
Cherrylock “2000” Series rivets, 
write Cherry Rivet Division, 
Townsend Company, Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 
© ESS SANTA ANA, CAURORRES 


‘Townsend Company 


*y eipe 
at. 


In Canada: Pormenter & Bullogh Manufacturing Company, Limited, Gananoque, Ontario 








AVIATION CALENDAR 





(Continued from page 5) 
Aug. 23-25—1960 Cryogenic Engineering 


Conference, University of Colorado 

Aug. 23-26—Western Electronic Show & 
Convention, Los Angeles Memorial Sports 
Arena, Los Angeles, Calif 

Aug. 28-Sept. 5—1960 National Air Rally, 
Municipal Airport, Orange, Mass. Spon 
sor: National Aeronautic Assn 

Sept. 1—Symposium on Rocket and Satel 
lite Instrumentation, Society of Instru 
ment Technology and British Interplane 
tary Society, London, England 

Sept. 4-5—Civilian, Closed-Course Airplane 
Races, Lakefront Airport, Cleveland 

Sept. 5-11—1960 Farnborough Flying Dis 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 7-9—Joint Automatic Control Confer 
ence, Massachusetts Institute of Tech 
nology, Cambridge, Mass Sponsors 
Instrument Society of America; American 
Society of Mechanical Engineers; Ameri 
an Institute of Electrical Engineers; In 
stitute of Radio Engineers; American 
Institute of Chemical Engineers 

Sept. 8-9-1960 Engine and Operations 
Symposium, Airwork Corp., Millville, N.J 

Sept. 12-16—16th Annual General Meeting, 
IATA, Copenhagen, Denmark 

Sept. 12:16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 

Sept. 14-16—Annual Meeting, National 
Assn. of State Aviation Officials, Wort 
Hotel, Jackson, Wyo 

Sept. 15-16—15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D. C 

Sept. 19-22—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash 
ington, D.C 

Sept. 20-22—13th Annual Meeting & 
Forum, National Business Aircraft Assn., 
Ambassador Hotel, Los Angeles, Calif 

Sept. 21-25—National Convention and Acro 
space Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran 
sco, Calif 

Sept. 25-27—24th Annual Convention, In- 
ternational Northwest Aviation Council, 
Harrison Hot Springs, British Columbia 

Sept. 27-30—Space Power Systems Confer 
ence, American Rocket Society, Miramar 
Hotel, Santa Monica. Cosponsors: USAF; 
U_S. Army; U. S. Navy; NASA; AEC 

Oct. 3-5—Sixth National Communications 
Symposium, Institute of Radio Engineers, 
Utica, N. Y 

Oct. 3-5—Seventh Annual Mecting, Insti 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3-5—National Midwestern Conference 
on Air Logistics, Institute of the Aecro- 
nautical Sciences, Tulsa, Okla 

Oct. 3-5—First International Air ‘Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn., 
Sheraton-Palace Hotcl, San Francisco 

Oct. 10-14—Society of Automotive En 
gineers National Aeronautic Meeting, 
Ambassador Hotel, Los Angeles, Calif 
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New CJ805-23 Aft-Turbofan Engines Designed 
With Aeroquip High-Performance Products 


Aeroquip 666 Hose of Teflon, 60! Hose and Aeroquip special formed tubing being 


installed by o General Electric employee on the CJ805-23 during production 


The CJ805-23 aft-turbofan engine represents a new peak in 
engineering achievement for General Electric. It is designed 
with the promise of greater fuel economy for commercial air- 
liners in climbing and cruising, plus lower operating costs. 
High-performance Aeroquip products are specified for use on 
the fluid system of this new engine. 
Aeroquip produces a complete range of fluid line products 
for top performance in aircraft and missile applications. These 
extensive product lines plus Aeroquip’s engineering experience The sleek, new Convoir 600, equipped with four General 
are available to help you solve any fluid system design and Electric CJ805-23 engines, is now on order by American 
development problem. Mail coupon for complete information Airlines, Swissair, SAS and Real. 


AEROQUIP AND MARMAN PRODUCTS USED ON NEW CJ805-23 AND CONVAIR 600 


Marman Support Clomps ond Structuro Marmon LUJ-11 Joints with safety band supports 
sed on the CJ805-23 engine yre used on this Convair 600 cabin pressure regu- 


Aeroquip 666 Hose of Teflon used on the CJ805-23 
stor and on anti-icing and air-stort systems. 


covered with Aeroquip 624 fire sleeving is rated Couplings are 
“fireproof” under FAA standards. 














REGULAR 


ARMY more 
Or WW) 307-1) 3 


The Army has a valuable investment in the experience of the professional so/dier. 
Hiller has the same mark of a professional soldier — experience. 


Since 1944 when our first spindly Model XH-44 flew, Hiller engineers and the men who run our /athes, dril/ 
presses and rivet guns have accumulated the know-how to build the most dependable helicopters in the world 


Designs are one thing. Deliveries another. Both come from H I LL LD R Y 
ALRCRAFT? 
CORPORATION 


FORN HING 


ec 





Metallurgical Memo from General Electric 


How a super alloy will hit Mach 3 from a vacuum start 


Metallurgical Products Department reports on 
René 41*—and how it combines workability with high strength 
in high-stress components for jets 


When jet-engine and structural component specifica- peratures and pr les increased engine efficiency 
tions call for the “impossible” — top strength com- in jet aircraft. No alloy with comparable mechanical 
bined with high temperature resistance and mini- properties can approach the workability of René 41! 
mum weight — a vacuum-induction-melted alloy may Got a design problem? Choose from General Elec- 
be the answer. An outstanding example: Rene 41! tric’s variety high - purity, vacuum - induction- 
melted alloys eets, bars, billets, wire, or cast- 
Made by the General Electric vacuum-induction- ings. For deta formation — or the assistance of 
melting process, René 41 is virtually free from im- one of cue en write today to: Metallurgical 
purities: can be successfully forged, welded, or Products Depart t of General Electric Company, 
formed. With greater tensile and stress rupture 11107 E. 8 Mil Detroit 32, Michigan. 
strengths, Rene 41 permits higher operating tem- Rer on 


41 is e General Electric Company 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL &o) ELECTRIC 


<< 


CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMONDS * MAGNETIC MATERIALS * THERM RS * THYRITE® * VACUUM-MELTED ALLOYS 





premmy THE ONLY JET STARTER HOSE 
Guy GUARANTEED FOR 4500 STARTS 


UNIQUE CONSTRUCTION OUTLASTS AND OUTPERFORMS ALL OTHERS 











Fittings are provided to fit "A Scuffer jacket protects hose 
; from abrasion. Loosely fitted 
sleeve of open mesh Dacron is re- 
sistant to mildew, fungus, ex- 
treme heat or cold. Spiral scuffer 
strip of natural rubber is bonded 
to sleeve. Easily replaceable. 





standard connections on all air- J) 
craft and starter trucks. They are 
easily removed and reassembled 
in field, yet they safely withstand 
duct pressures far in excess of 
burst point. 


Duct liner consists of seamless, fora ' Duct reinforcement is a 
extruded Silicone rubber for re ; a bonded layer of interwoven Da- 
sistance to high heat, up to 500°F, E ; cron for strength, dimensional sta- 
and flexibility at temperatures as 4 : bility and resistance to mildew, 
low as 65°F. ~ —— fungus and extreme temperatures. 


Jet Starter Hose, pioneered and developed by Thermoid-Quaker Jet Starter Hose outperforms 

Thermoid Division, is the only hose guaranteed to other hose by more than three to one. 

perform satisfactorily for a full year or 4500 starts For more information on this outstanding jet 
. is the only starter hose approved by the government starter hose see your Thermoid Division distributor 

and is the choice of major jet operating airlines the or write Thermoid Division, H. K. Porter Company, 

world around. Exhaustive use has demonstrated that Inc., 200 Whitehead Road, Trenton 6, N.-J. 


THERMOID DIVISION 


PORTER SERVES INDUSTRY with steel. rubber and friction produ asbestos 5, high vol electrical equipment, electrical wire and cable, wiring 


systems tors. fa blower pe ty ys, paint efra 5, tools gs and pipe fittings, roll formings and stampings, wire rope and strand 





A MAJOR BREAKTHROUGH IN PROBLEM SOLVING 


*DYSTAC: Dynamic Storage Analog Computer, developed 
by CSI, incorporates high-speed repetitive capabilites with 
dynamic storage of analog data to an accuracy of 0.01 und 
with a time-base accuracy of *0.5 microsecond. This devel 
opment has tremendously increased the versatility, economy, 
and speed of solution associated with analog computers 
DYSTAC provides unique time-sharing of computer compo- 
nents and high speed reiterations. These features make pos 
sible economic and rapid solution of complex problems that 
have required too many computer components or too long 
a solution time to be considered practical for either digital or 
analog techniques. Different combinations of this new devel 
opment readily solve problems in four broad categories 


>> COMPUTER SYSTEMS, INGC., cove 


A Schiumberger Subsidiary 


@ Sequentia 
lem. Here 
from cycle te y 
problem is solved 
B Definite integr 
evaluated fr 
successful solut 
@ Rapid evaluat 
employed for the 
®@ Transient pr 
solved with con 
For complete 
write, phone 


untered in the distillation prob- 
algebraic matrices are obtained 
epetitive speed of 60 cps until the 


‘ 


ns. Varying definite integrals are 
ther and held in memory for the 
zation problems 


ntegrals. This technique can be 
partial differential equations 


fference-differential equations are 


' 


to arrange for a demonstration 


Monmouth Junction, N. J. « DAvis 9-2351 


y Mid-Century Instrumatic Corp. 





NOW...ALL OF 
ALUMINUM'S 
ADVANTAGES - 
AT BOOT 

10 900 F 


New Powder Metallurgy Products Broaden Aluminum’s Defense Applications 


THE TRADITIONAL advantages 
of aluminum—at temperatures up 
to around 500°F—can now be ex- 
tended to temperatures hundreds 
of degrees higher than conventional 
aluminum can take. 

THANKS TO Alcoa’s pioneering 
with the metallurgical technique 
known as “‘dispersion hardening,” 
solid aluminum products reformed 
from powdered aluminum by heat 
and pressure take on new qualities. 
rhey are fine-grained, hard, tough, 
sapphire-like in brilliance, and 





amazingly resistant to heat effects 


ALUMINUM POWDER metallurgy 
products—**APMP” for short 

are available in a family of four 
alloys. They are usually extruded 
into forms which can subsequently 
be further extruded, rolled, forged, 
drawn or impacted by conventional 
metal-working methods. Where 
you need the properties of alumi- 
num, but where temperatures seem 
“too high” for conventional alu 
minum products, chances are that 
one of these four alloys may solve 


g drama wat 
icoa Presents’ every 
Tuesday, ABC-TV, and 
Alcoa Theatre’ alternate 
Mondays, NBC-TV 


a host of hectic problems. 
THE SUCCESSFUL development 


of these new APM alloys Suggests 
what can happen when Alcoa re- 
search is applied to defense proj- 
ects. We always stand ready to take 
on Research and Development as- 
signments of a similar nature. For 
more information on APM alloys 
or Alcoa’s R&D capabilities, write 
Aluminum Company of America, 

26-U Alcoa Building, Pittsburgh 
19, Pa. 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





How a 
elopesbeshebebler- hale) et: 
STZHASIORERSIGT= Bel 


bring you live TV 


from anywhere’ | 


in the world 


World-wide live TV, with no 
cable or radio relay costs, 
can develop from outer-space 
research by government 

and industry 


Among the peaceful applications 
for scientific break-throughs being 
made in the study of outer space 

is a communications satellite. 


Using inflated plastic satellites, 
boosted toward orbit by the Air 
Force Thor rocket, a global TV 
network could be established. TV 
signals would bounce to satellite 
and back to your station, giving 
you a front-row seat at events 
anywhere in the world. Cost should 
be a fraction of coaxial cables and 
microwave relays now used. 

Practicality of Thor for this 
purpose is based on its demonstrated 
reliability. With Douglas responsible 
for airframe fabrication and 
assembly and test of the entire 
system, Thor has helped launch 84% 
of all payload weight put into space 
by the U. S.; is the key booster 
in the Air Force “‘Discoverer”’ 
firings; launched the first nose 
cone recovered at ICBM range. 


Thor is another product of the 
imagination, experience and skills 
which Douglas has gained in nearly 
20 years of missile development. 


ered satellite, folded like a pocket 
would balloon out in orbit as 
xpensive TV relay station 


POUGLAS 


M E AND SPACE SYSTEMS * MILITARY 
A RAFT + DC-B8 JETLINERS + TRANSPORT 
AIRCRAFT + AIRCOMB® . 

UND SUPPORT EQUIPMENT 














JANITROL MAKES VALVES 


Next time you tackle an air regulating problem—actuation, 


tank pressurization, de-icing, air conditioning, or what 
have you—on aircraft, missiles, or ground support equip- 
ment, call Janitrol. We got a head start years ago in de- 
signing valves for combustion equipment, are now making 
valves in quantity with some of the most advanced pro- 
duction equipment in the business 

The valve illustrated is a good example of Janitrol’s 
ability to combine several functions in a single unit (this 
one valve does the work that used to take seven) and thus 
bring about important weight savings 

We are currently working on hot valve problems as well 
as cryogenics. We also invite inquiries on high perform- 
ance duct couplings, supports, and heat exchangers 
Janitrol Aircraft, 4200 Surface Road, Columbus 4, Ohio. 


ANITFOL AMFICRAFT 
A division of Midland-Ross Corporation M} .. 


Aa 
~~ 


pneumatic controls - duct couplings & supports - heat exchangers 
combustion equipment for aircraft, missiles, ground support 





|. WHERE INCREASED TENSILE, IMPACT 
AND TEMPERATURES COUNT... 


MORE ENGINEERS COUNT ON 


MIDVAC STEELS 


Where maximum reliability and minimum rejects, due to 
failure to meet mechanical properties, must be attained. . . 
more and more engineers are specifying Midvac super alloy 
steels. 

The Midvac process of consumable electrode melting 
eliminates atmospheric contamination, ingot soundness is 
improved, segregation is reduced and workability is in- 
creased, Ingots and billets produced for missile components, 
jet engine and aircraft parts and super bearings show 
increased tensile strength and impact, improved stress rup- 
ture at elevated temperatures and longer fatigue life. 

The table below shows just a few of the many super 
alloys being processed by Midvac. Our metallurgical engi- 
neers are ready to help you select or specify the Midvac 
Steel to meet your requirements. Write for complete 
technical data. 


MIDVALE-HEPPENSTALL COMPANY 
NICETOWN, PHILADELPHIA, PA. 


SUBSIDIARY OF HEPPENSTALL COMPANY — PITTSBURGH, PA, 
Plants: Pittsburgh, Pa. * Bridgeport, Conn. ¢ New Brighton, Pa. 


Ultimate 
Tensile 
Strength 


Percent 
Melting — Elongation 
Strength 


Process 


Tricent 


ts 
Properties shown are averages of 25 hea 





In Denver 

with the temperature 
at 12° below, 

a JETAIR 

starts a 707 

on schedule for 


a total cost of 


WRITE 


on your letterhead 


for complete BREEZE CORPORATIONS, INC. 


technical brochure 


on the Breeze JETAIR, 700 Liberty Avenue, Union, New Jersey + Telephone: MUrdock 6-4000 
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oo Dage Grumman 
| ' Gulfstream 


newest business aircraft 
equipped with Kelsey-Hayes 
wing-flap actuators 


This new twin turbo-prop 
business airplane carries up to 
12 passengers in pressurized 
comfort well above 30,000 ft. 
and at airspeeds exceeding 
350 mph. 


Capable of operating from 
short runway airports, 
Gulfstream gets its wing flap 
action from a hydro-mechanical 
actuation system designed and 
produced by our SPECO 
Division in Springfield, Ohio. 


SPECO, supplier to the aircraft 
industry for over 40 years, 
also produces helicopter 
transmissions, lightweight 
special hoists, precision radar 
antenna mounts, precision 
gears and gear assemblies for 


the aerospace industries. 
Kelsey-Hayes Company, 
Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for industry and Home 


&§ PLANTS: Detroit and Jackson, Michigan 
Los Angeles; Philadelphia and McKeesport 
Pennayleanta; Springfield, Ohio: New Hartford 
rnd Utica, New York; Davenport, lowa; 
Windsor, Ontario, Canada 





What’s up...and where 2? 


Philco airborne radar 
for ALRI extends the 
vision of SAGE 


ALRI, the Airborne Long Range Input system 
of the U. S. Air Force, is the seaward extension 
of SAGE, the vast electronic network that warns 
of aircraft approaching the North American 
continent. Philco wil! develop, produce and 
modify the airborne height-finding radar as an 
ALRI team member under the system man 
ager, Burroughs Corporation. Philco was se 
lected for this vital work because of its long and 
extensive experience in the development and 
production of military airborne radar and its 
major contributions to radar technology. Here 
is further evidence of Philco’s leadership in 
advanced electronics .. . for reconnaissance 
communications, weapon systems, space ex 
ploration and data processing. 


Government & industrial Group, Philedelphia 44, Pennsylvania 


PHILCO 


Famous v7 7 ‘4 nally the tHorld (ver 
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~— ce See , P Radiation heat shielding technique may save weight, improve 
re-entry velocities and accuracie 





MANAGING EDITOR William Gregory % 
EUROPEAN EDITOR David A. Anderton ba _ : 
easumeren nats pene 4 Local Airlines to Get Advance Mail Rates ‘ 
> Boyd outlines new subsidy plan to begin Jan. 1; ALTA preparing 


MEW YORK Harry Raven, Herbert J. Coleman % 
ae Sy eee y formula for Board study. 


LOS ANGELES, Irving Stone, Russel! Hawkes 
William S$ Reed 


DALLAS Erwin J. Bulban j USAF Builds Capability for Hypersonic Development 54 
ENGINEERING J. S. Butz, Jr., Michael Yofee i P Air Force compiles design data to allow return to traditional 
AVIGHICS.....Phillp J. Klass, Barry Miller B USAF-contractor relationship without technical middlemen. 
CONGRESS Ford Eastman, Katherine Johnsen yi 
SPACE TECHNOLOGY Evert Clark. Craig Lewis i 

SPACE TECHNOLOGY AIR TRANSPORT 


TRANSPORT L. L. Doty, Glenn Garrison ; 
Robert H. Cook, David H. Hoffman ¥ Strongarm Launched to lonosphere Local Airlines’ Mail Rates 


MILITARY Edwerd H. Kolcum Y USAF Capability for Hypersonic Shapes 54 USAF Supports U.N. in Congo 
EQUIPMENT Barry Tully Solar Unit to Generate 100 Watts Evacuation of Refugees From Congo. 
BUSINESS FLYING Erwin J. Bulban FAA Extends Recorder Deadline 

ART EDITOR Lawrence J. Herb i Swissair, SAS Cooperate on Jets.... 
ASST. ART EDITOR Karl G. Neuman ys MISSILE ENGINEERING Soviets Pressure for Better Service. . . 


SPECIAL PROJECTS Andrew A. Keil ‘ 7 Airline Income & Expenses 
EDITORIAL PRODUCTION Arnold Sherman ee Sa ee "aps Shortlines ; 
ASSISTANT EDITORS Elizabeth M. Hein é jeoing Witherews Report te Airline Observer ... 
Edith Walford : First Polaris Launched From Sub 
EDITORIAL ASSISTANTS Marjorie Nail a Polaris Checkout Equipment 
Jerome Bailey, Marjorie Todd is AEC Fires Kiwi-A Prime Reactor. 


LIBRARIAN Theresa V. Maggio MANAGEMENT 


FOREIGN NEWS SERVICE : AVIONICS Defense Council Airs R&D. 
GAO Report on ~ sagt Competition. . 


epiToRr John Wilhelm 7 
LONDON John Tunstall ‘ Veceder Increases Channels, Security Soviet Threats Over RB-47 
pants aout 6. taal y Semiconductor Emission Studies French Five-Year Military Plan 
i Filter Center . 

sown Morrie Helitzer New Avionic Products ray? gag Ask NLRB Election. 
MEXICO CITY Peter Weaver ’ industry Giomuee 
— os Cee Washington Roundup 

DOMESTIC NEWS BUREAUS AERONAUTICAL ENGINEERING News Digest 


ATLANTA 3 1301 Rhodes-Haverty Bldg ¢ PacAero Turboprop Test Unit 
CHICAGO 11 520 No. Michigan Ave B-58 Testhed for 193 


CLEVELAND 15 1510 Hanne Bidg g Production Briefing ...... 
E FINANCIAL 


OETROIT 26 856 Penobscot Bidg 
HOUSTON 25 W.724 Prudential Bidg gE EQUIPMENT General Dynamics Leads Contractors.. 107 
SAN FRANCISCO 4 68 Post St 4 Q Aviation Stock Prices Recover 


SALes FAA Studies Navigation Displays 


ADVERTISING SALES MANAGER 


E. P. Blanchard, Jr ’ 
ATLANTA R. H. Powell j SAFETY Calendar 


BOSTON A. C. Boughton CAB Reports on Mooney 18 Crash 115 Letters 
CHICAGO and ST. LOUIS . Costello, 
Jackman ’ 
: iT 
CLEVELAND... 1. H. Hunter, Jr 3 EDITORIAL 
DALLAS R. T. Wood i Satellite Blackmail 
DENVER John G. Patten y 
DETROIT R. R. Butera COVER: Bocing B-52G has 15 greater non-refuel range than previous 
LOS ANGELES C. F, MeReynelés, 5 models as a result of major structural redesign which reduced aircraft weight 
| * 

= % See SS awares by 10,000 Ib. KC-135 boom is extended and retracted by a left hand con- 

wEW YORK M. J. Storz, J. M. Grinton ; < 
trol; right hand control stick enables boom operator to fly it up or down 


R. Wallace, J. D. Warth ee 
PHILADELPHIA. J. D. Willis, W. L. Blanchard 4 and to either side. V-shaped ruddevator on boom provides control. Note 


prrresenen w. 7. Semneen Be Hound Dog missiles located under the B-52 wing. 
SAN FRANCISCO William Woolston # 


PROMOTION & RESEARCH MGR. C. C. Gersna 
EUROPEAN MARKETING DIRECTOR 3 27—High Temperature Mat f 31—Westland Helicopter, Ltd.; 35—Bell 
Fulvio Piovano g ter Corp.; 40—Douglas Aircraft 4) (ft Swissair, (bottom)}—Hardy Haefliger; 53— 
RESEARCH & MARKETING Rosalie Christesen % rmy; 54, 55, 57, 59—Defense Dept.; ¢ Baldwin-Lima-Hamilton Corp.; 67—Hughes Air- 
i n.< 76— Boeing Airplane Co.; 86 Nortronics Division; 95—tos Alamos Scientific 
BUSINESS & Laborat ‘ TT Laboratories; 97—A tronics; 101—Pacific Airmotive Corp.; 105— 
. n r oein ndustria!l Products Div 
BUSINESS MANAGER J. G. Johnson — 
CIRCULATION MANAGER T. J. Lucey 


ASST. BUSINESS MANAGER. W. V. Cockren i : 
PRODUCTION MANAGER F. A. Dube 83,472 copies of this issue printed 


PICTURE CREDITS 





AVIATION WEEK, July 25, 1960 





STOCK SHIPMENT PROGRAM 


26 VOLT FIXED WINDING AND GENERATOR OUTPUT 





PART NUMBER 





2” x .1200 


D SHAFT 
POLES PLAIN SHAFT moegT e 120P 





8M61B 
SM61A 8M62B 


oo 


9M40B 
9M41B 


IMG4SIA 


PPLE AMAAH 














OO OOO WO Ww 
S22 SZZZZZEZ 


OO 





9 = 2 
5 VOLT FIXED WINDING AND GENERATOR OUTPU 





> « 


8MG6IB 
8MG628 


OMGEIA _9MG61B 


T x 120? 


Servo motors and motor- 
generators listed here are 
on the shelf now. One we k 
after your order's been 
received they'll be 


c me inspected and on their way 
PLAIN SHAFT | HOBBED SHAFT i ee” to you. Ideal for fast 
Y_” x .1200 | 


prototype requirements, 





11M25A 
11M24A 
11M66A 
1IM63A 
1IMG66A 
TIMG63A 


Z2zSzz=z 
S$Séee 


these stocked units at 
regular factory prices” ~ 
are precisely the same fine 





PLAIN SHAFT 
%” x .1870" 


15M27C 





OO000 

















RRATSTTSLTTTSATALEL2ZZ=Z 
S8Sse8SSsessssessss— 


OO00O 





S: Split 
: ht Winding (2 leads) 

Windia — Oe Te Conter Tapped Winding (3 leads 
Winding ( 


8 through 11 
PECIFICATIONS: ROTORS— gens ge 
: shaft extension a9 aA 61870 inch 
lain shaft O.D. , i Ae 
obbed shaft teeth Pp ist 
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servomechanisms for which 
Daystrom’s Transicoil 
Division is known. As a 
result you can count on 
future large quantity 
production units to 
duplicate the performance 
characteristics of the 
prototypes in every 
tespect. To place orders, 
write, phone, or wire 
STOCKSHIP. Daystrom 
Incorporated. Transicoil 
Division, Worcester, 
Montgomery County, Pa, 


r mi ; DELIVERY 
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if you’d ordered these servos on July 18 
you’d be using them NOW 











CONTROL TECHNOLOGY 

Transicoil Division exercises complete Transicoil Division engineers have 

control over every stage of servo manu- been in the forefront of innumerable 

facture, turning wire, strip, and bar advances in servo art. Take minia 

stock into complex servo assemblies. 2 ear ey late “mmaicall Fm ate 
ce ee piate-to-plate winding, elimina ing 
a ss ba ay 

Only this kind of manufacturing con the transformer from servo amplifier 

trol can assure you top performance . design . developed the size 8 and 

even on fast delivery prototype models size 5 motors and motor generators 

‘DAYSTROM » INCORPORATED 


TRANSICOIL DIVISION WORCESTER - 


FACILITIES 

Given the desire to turn out reliable 
equipment, you still need the facilities 
to bring your wishes to reality. Transi- 
coil Division backs up its aims with 
complete testing facilities. and one of 
the toughest, most rigid testing pro- 
grams developed for servos. 


MONTGOMERY COUNTY - PENNSYLVANIA 
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Satellite Blackmail 


Last week we predicted that the next technical advance 
the Soviets would incorporate into their international 
diplomatic blackmail program would be the use of sate! 
lites. This is a subject worth exploring further 
Week's Avionics Editor Philip Klass earlier (AW July 
ll, p. 26) presented an exclusive report on Defense 
Department studies of the potential of nuclear-armed 
bombardment satellites (NABS 
1 useful technical foundation for 
pplication of space technology to the pattern of di 
matic blackmail 

\lthough the technical problems in delivering a nu 
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Pneumatic Power In A Portable Package! 


These ground service carts supply clean, high-pressure air 
for anv airport use— could even power a jet engine starting 
system! They also can pressurize missile pneumatic systems, 
shock isolation and air suspension systems, or ground sup- 
port equipment. Can even run air tools. They are an ideal 
source of high-pressure air for in-plant use, too. 

Some particulars: 4 cfm compressor (illustrated) 5,000 
psi; 900 cubic inch wire wound steel air reservoir; moisture 
separator and chemical drier; outlet pressure regulator; with 
electric drive (gasoline drive available). Approximate weight 
150 pounds. For more information, write Kidde today. 


=) 


Kidde Aero-Space Division 


Walter Kidde & Company, Inc., 718 Main St., Belleville 9, New Jersey 


cattle, Wa * Van Nuys, Calif 


Montreal, Toronto. Vancouver 
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In the Front Office 


E. Clinton Towl, president, Grumman 
Aircraft Engineering Corp., Bethpage, N. ¥ 
ceding the late Leon A. Swirbul, Also 
William T. Schwendler, chairman of the 
executive commiuttec, and Llewellyn J. 
Evans, a vice president 
Harold Huleguard, president, Mertronics 
Corp., Santa Monica, Calif. Mr. Huleguard 
ontinues as pre ident of Grav and Hulk 
guard, In 1 subsidiary Also: Frederick 
W. Hornbruch, Jr., board chairman of Mer 
troni ucceeding Adm. Alan G. Kirk 
USN, ret.) who 1 chairman of the 
finance committee on Titeflex, Inc., Spring 
ld, Mass 
Roval Little, president, Textron Ele 
tron New N \ succeeding 
George W. Miller, now president and chief 
xdministrative officer of Textron, Inc. Also 
Joseph B. Collinson, vice president and 
treasurer, and Charles K. Mills, vice presi 
dent and assistant to the president of Tex 
tron Electron 
Frank E. Hedrick, executive vice presi 
dent, Beech Aircraft Corp., Wichita, Kan 
ind James N. Lew, 
neering 
Edward J. Querner, president and 
veneral manager, Transicoil Division of 
Davstrom, Inc., Worcester, Pa 
Bernard R. Garrett, vice president-engi 
necring and research, Loral Electronics 
Corp New York N y 
Thomas C. Clark, a vice president, Hous 
ton Fearless Corp., Los Angeles, Calif. Mr 
Clark continues as general manager of the 
ompany’s Houston Fearless Division 
Perry R. Rochm, vice president, The Bar 
den Corp., Danbury, Conn 
Thomas J. Carroll, vice president in 
harge of new products, Semimetals, In 
Richmond Hill, N. Y 
W. L. Landers has resigned as vice presi 
nt-operations of Fairchild Engine & Ai 
lane Corp., Hagerstown Md 
Roy L. Strong, assistant to the president 
iasecki Aurcraft ( orp Philadelphia, Pa 
Robert C. Seamans, Jr., associate admin 
rator of tl National Acronautics and 
Administration, Washington, D. ¢ 
Marshall Space Flight Center 
\la.. has announced the follow 
ippointments: Cmdr. Bart J. Slattery, 
public information; Foster 
Halev, deput director of information: Joc 
M. Jones hief; Erich W. Neubert, 
issociate deputy director for research and 
d ment. Dieter Grau repla Mi 
! tor of the Center's System 


president-engi 


; ime af 


\ 
Ana ind) Reliability Div 
Hermann Kroeger, deputy director 
( t Guidan ind Control Divisi 
Lt. Col. Glenn Crane, project off 
" f the Arm Nike Zeus anti-mis 
ram, Redstone Arsenal, 


Honors and Elections 


John E. Sorenson, a meteorologist f 
United Air Lin has been awarded the 
| Gorrell award for an itstandin 
m toward tl improvement 
inal ind weather f ting 


| orecasti 
Continued on page 124) 
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INDUSTRY OBSERVER 


© North American Aviation h 
problems related to installing 
objective is to determine what 


1 an Air Force contract to stud) 
rines in the B-70 airframe. One 
vould need modification to oper- 

ate in the radiation environm 


> Contract award is expected shortly for over-all operational services for Jet 
Propulsion Laboratory's Goldstone, Calif., tracking facility. Some dozen 
firms, including Westinghouse, General Electric, International Telephone 
and Telegraph, Hughes and Coleman Engineering, have bid. Facility’s 10 
kw. transmitter is to be boosted to 100 kw. within a year, and a 1,000 kw. 
installation is being considered. 
> Union Carbide, second larg nical company, is now taking an 
interest in rocket proy k. Dollar-a-vear government contract 

gives it acct t lassified ficld. Firm’s research institut 
it can offer improver ibles, high-energy propellants, and 

llants superior to | thane and polybutadiene-acrylic acid 


lid propell 
] 


types of materials now in u 


> British Ministry of Aviation has ordered 30 more Folland Gnat turbojet 
trainers after adopting the tandem seat aircraft as Roval Air Force’s standard 
advanced trainer. Five of the 14 aircraft ordered for evaluation have been 
flown. Gnat, powered by the 4,230-lb.-thrust Mark 100 Bristol Siddeley 
Orpheus engine, replaces the de Havilland Vampire T.11. 


P SEPR, French rocket compan 
work with Thiokol Chemical ¢ 
technical-commercial agreement 
ind Rocketdyne (see p. 63). 
craft and four chemical compat 
state-owned Service des Poudr 


tiating an agreement for solid rocket 
ed to be similar in nature to the 

d rockets recently signed by SEPR 

v SEPR, which is owned by two air- 
left the solid propellant field to 


> Cost argument prepared by Strategic Air Command to show desirability 
of the B-70 weapon system estimates that a fleet of these bombers would 
cost the U.S. $10 billion, but would force the Soviet Union to spend $40 


billion to strengthen its air defense system. 


f hvbrid rocket for ballistic missile 
Marquardt with solid propellant 
mpetition from other companies, 


> Marquardt is pushing dev 
boosters. Grand Central now 
grain for this work but mai 
including Hercules Powder 


> Thirty-foot-long bomb bay of the North American B-70 bomber can 
accommodate largest nuclear weapons existing or now planned. Bomb bay 
also can carry a wide variety of smaller nuclear weapons, making possible 
attack on more than 30 targets on a single mission. Multi-mission capability 
is being provided through development of clectronic countermeasures and 
reconnaissance pods. Bomb bay can carry six pods at once, some of them 
manned. 


© Hercul wder xpect | Thiokol reinforced plastic rocket 
Production price is estimated at 
t quoted for metal cases. 


> Britain’s Avro Blue Steel standoff bomb is scheduled to undergo powered 
flight trials next month, traveling full range with a dummy warhead. Un- 
powered drop trials have been rried out. Bombs under test now are 
Mark 1. Britain’s Mark 2 V-bombers will carry the Mark 1A Blue Steel, 


with increased range and improved guidance systems. 


f Minuteman intercontinental 


ig Airplane Co 


cnginecring 


> Development 


1 
Dal 


tic m le system is ut 
> Rocket-firing Sovict research Shokalsky (AW July 18, p. 23) was 
scheduled for a Pacific cruise after firing five meteorological rockets on its 
Black Sea shakedown cruise. Rockets reach 50 mi. altitude, study pressure, 
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temperature and solar radiation effects 
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Cutting back the Thermal Thicket 


, * great strength and high scaling resistance of HAYNES 
alloys at temperatures of 2000+ deg. F. are providing 
long service life in the hottest areas of jet engines. Flame 
holders, flame steps and afterburners are some of 
the hot spots where the properties of HAYNEs high-temperature 
alloys are helping combat burnout, erosion, and stress 
in the jet, ramjet, missile, and rocket fields 

There are twelve HAYNEs high-temperature alloys to 
choose from, formulated to handle virtually any heat condition. 
Among them: HaAsTELLoy alloy X with remarkable resistance 
to oxidation up to 2200 deg. F. Haynes alloy No. 25 that 
resists stresses, oxidation, and carburization up to 2000 deg. F. 
And HASTELLOyY alloy R-235, outstanding in the 1500 to 
1750 deg. F. range. All are readily available 


Solving high-temperature problems through 

research is part of Haynes Stellite’s complete 

metallurgical services. This metallograph is HAYNES STELLITE COMPANY 

used tc serve ‘ at 2200 deg . . 

‘ 1 to observe metals at 2200 deg. F. Division of Union Carbide Corporation 
Kokomo, Indiana 


Address inquiries to Haynes Stellite Company, 420 Lexington Avenue, New York 17, N. Y. 


Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 











Washington Roundup 


Democratic presidential nominee Sen. John F. Kennedy may push for more defense 
moncy —- the August session of Con en though the Fiscal 1961 defense bill 
already has been gro - If Kenn lected, this would provide the funds for 


him to expand the defense effort quich January 
Kennedy will meet oith top advise rs this mane to discuss defense and other issues 


he may want to develop during the A ion. The Democratic nominee favors 


Kennedy Defense Plans 


} 


increasing the defense budget $2-3 billi nd some of this increase could be voted 


next month 


National Aeronautics and Space Administration will brief industry this week on 
future needs in all its major areas. Indust ected to send 1,200 to 1,500 represen- 
tatives to the July 28-29 sessions, which NA idquarters is running on an invitation 
only basis 

Briefings will cover subjects ranging from advanced research to the practical ques- 
tion on how to do business with NASA ' iced research discussion will cover gen- 
eral problems plus aerodynamics, flig ni space propulsion systems, power 
generation and structures and material chicle session will cover current vehi- 
cles, Saturn advanced vehicles and n Space rese: -— satellite programs, 
lunar and planetary probes and mann flight also will be discussed 


Higher than anticipated spending for military and space programs in the last six 
months failed to keep the federal b registering a surplus for Fiscal 1960. 
Defense Department spent $255 millior NASA spent $76 million more during the 
vear than was estimated in January. But tions in other areas pared $1 billion from 

000 surplus 


Seamans Joins NASA Dr. Robert C. Seamans, Jr., will take over a management office that grew signifi- 
cantly in its first year of operation wh mes associate administrator of NASA 
on Sept. | Lhe. off grown f1 n June 1, 1959, to the present force 
of 16 profe ls an 

Richard rner has held th t job in the space agency, essentialls 

a general manager ' r ago. He is leaving to join Northrop 

Corp 

Seamans is chief engineer of Radio Corporation of America’s Missile Electronics 
and Controls Division and has been with RCA since 1955. He held teaching and 
t manager positions for 14 years at tts Institute of Technology, heading 

t rved on National Advi 


19s ind 


SAI 


Special House Appropriations Sul uittee established to study the Aircraft 
Nuclear Propulsion program has been I mp1 members 
+ , sub] 


ANP 
if 


Now the issue is whether a Defen partment ANP study due Oct. 1 will be 
handled by the Defense or the public wo oup Rep. Melvin Price, lirman of the 


| bcommit 


Defense Department and industry hope to get some firm answers on the future 

of manned aircraft and the future course of the industry's technical activity next week. 
be available and what tvpe 

such advanced aircraft work 


Manned Aircraft Hopes 


Entire range of manned vehicles f subsonic VTOLS to Dvyna-Soar will be 

met f Def titute of the Aerospace Sciences confer- 

n Sar ne prime topic will be Mach 6-10 

hypersonic aircraft with a range of a rth’s circumference. Many consider 
this a nece rv link bet ( I 

Conference will tackle the basic question when John Rubel, deputy director of 

defense rese arch and engineering, discuss the economic climate for manned aircraft 

Rubel will tie the economic probl its for fighting different types of war 

Services are expected to pre sent a de | review of future aircraft requirements as 

they now see them. NASA will d means available now and expected to 

be available to mect military requiren try will estimate what can be accom- 


plished with manned aircraft in th n —Washington Staff 
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HEAT from oxygen-acetylene torch flows through 0.25-in. thick slab of commercial graphite (top), while in 0.25-in. slab of pyrolytic 
graphite produced by High Temperature Materials, Inc., (bottom) it is distributed along layer planes 


Pyrolytic Graphite Studied for Re-Entry 


Radiation heat shielding technique may save weight 
and improve re-entry velocities and accuracies. 
By Michael Yaftee 


Extensive development work now under way on new graphite material 


tructures may soon lead to radically new ballistic missile re-entry 
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PYROLYTIC GRAPHITE producers are now able to fabricate a variety of shapes such as 


these produced by High Temperature Materials 


of the structures are simply outsized grains 
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perature Mate 
out design 

) that they 
graphite st 

the stress¢ 
properties 
instances, the 
the initial desig 
as rocket nozzles 
rolytic graphite’ 
] 
i 


Perhaps the most critical pr 


this time is that of quality « 


28 


it @System of using Air Force 


working 


; 


lassifving prope 


ind nozzl 
months 

The limiting factor, the 
time it will take their cu 
ground and flight evaluation 


ficult communications prob- 

Different require 
the same aircraft result in 
which affect performance 


ms with industry 


ments 
compromises 
eGovernment research and develop 
needs guidance from on top 
funding 


pl ype unhampered 


f continuity, a more attractive 


vram, timely management d 
id a working itmosphere con- 


earch 


resea 
office is rcising scientific 


lh) ; 
@ York’s 
4 


Airey 
cn 


ning closer 


| ! fs of Staff 


e Government laboratories shoul 


hould not 

with industry; each plays a 
| 

role. In 

ll produc 


i 
ial circum- 

in bevond the initial pr totvpe 
© Individual service management elimi 
nates the tendency to over-control and 
but allows faster identifi 


ductive research and 


tome! evelopment efforts 


¢ Government laboratory problems in- 
lude many levels of program justifica 


a tio Forts oO compress le d e. lack 
Defense Policy Council of vuoport for reearch and develop 
’ P| nd develoy 


Airs R&D Management "“", 


Washington—Defense r 


é 
will isolate specific managen 


lems in a broad eff rt to 


| 


from York 
These we 


other major po 


» design services for Army air 


nstruction, retention of pcr- 
nnel, and changes during the contract 


irch chief Auditors tend to control, and 


nel CI frequent “close direction of rr 


irch” from outside the laborat 
¢ Three major phases in the 


tem are development, 


life cvcle 
¥ a weapon 


ind rv) ye The md 


1} 


e Transition of the mission of 


tic M 


Daystrom Awarded Contract 
For Julie Sonobuoy R&D 


Washington—Daystrom, Inc., has a 
million Navy contract for continued 
| development work on the 
ranging system 

be an active sonobuoy using 
ound source. It will be 
monitored by patrol air- 
idvanced detection and lo- 
vstem in the Atlantis large 

rca surveillance study project 
Daystrom Electric Division is using 
n indoor aegoustical water tank, stone 
ind the research vessel State Star 


r 
! 


ind \ uarr 


craft con in the Julie program 
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Boeing Cancels Report at ARS Meeting 


Columbus, Ohio—A report on a pro 
pellant system claimed to significantly 
specific perform 
hydrogen and_ liquid 
fluorine was canceled by Boeing Air 
plane Co. at the last moment at the 
American Rocket Society's Propellants 
( ombu tion ind I iquid Rockets Con 
ference here last week 

The report on “The Ultimate Chem 
ical Propellant,” prepared by four Box 
ing researchers, had been reviewed and 
American Rocket So 


mmittee, com 


xeeed the impulse 


liquid 


mice of 


j cepted by the 
ty liquid rockets 
of s] ialists in this field from 

Ihe report was t 


compat , 
t the conf 


mong 

familiar 

1. Some 

thi 

is thee 

possible on but that such 

could 1 r work in a rocket 

engine. Mam 1 the authors must 

have made mistakes in their calcula 

tions, and a few people, including onc 

of the authors of the report, said that 

the Boeing group had actually accom 

plished what it said it had. There was 

general disappointment that the com 

pany had prevented the report from 
coming out for open discussion 


lhere was also a widespread fecling 
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; 


of dissatisfaction among those atte: 
ing the meeting with the large am 
of what they considered marginal 
terial that was allowed to be p1 
at the conference. Of the appro 
30 reports that were give 
ference, onl 
crate genuim 
terest among th 
session 

A number of 
\W Smith hi 
North Ameri 


niere 


1 a representative gas generator s\ 
with regard to hardware and r 
| operating functions, Hauenstein 
ted, indicates that a reduction of 
ximately 60% in potential pro 
ireas can be achieved through 

tap-off system, a significant reli 
onsideration for future engine 


\t the same time, he pointed out, 
erformance of th tap-off svstem 


1] + +} ‘ of ' 


1a onventional 


yt 0) 
urrent type of bi propell 


rator svstem, fuel and oxidizer 
| 


int 


from the main engine prope 
svstem and burned in a sepa 


1 
hamber to produ 
» NDOWERT the fur 


propellant pump 


Tap-Off Operation 


ip ff t 


Hauenstein 


e Conventional bi-propellant gas 
+ , rform « 


CirotTill 


} ‘ 


m } 


1D 


eas generator requires 
the tap-off six 


e Gas generator has 11 stati 


e Gas generator requires 
vhile the tap-off 


in experimental dem 
bilitv of a | 
engine s\ 
VST be fully 
future Hauenst 
) more Wor Willi be required 
rmine if the 
vave evolved from this program 
ilternate propellant 


tec hniques 
} 9 
ipplied to 


nations, hardware configurations 


erating levels. If this proves to 
case—and he is fairly optimistic 
t the system’s prospects—then, he 
t means that a technique will be 
wailable for obtaining significant 
wements in the reliabilitv of large 
propellant rocket engines 





GAO Report Highlights Space Competition 


By Evert Clark 
Washington—High degree of com- 
petition that has marked space hard 
ware t 
emphasized again last week 
ernment Accounting Office 
tion of the choice of Douglas 
Corp. to build the fourth s 
for the Saturn I 

This was the fi 
Aeronautics and Spac¢ 
development program 
careful congressiona 
NASA was ited les 
ago. Others are the 
Mercury capsul 
thrust hydrogen engine 

Aside fi Mer 
space capsule, the Saturn 


important arf 


development contracting was 


sp ICC 
urth 


most 
held so far by the spa 
firms, faced with a declining 
urcraft and 


N AS A's 4 il] 


militar 
answered 
included 10 large aviati 
and the Chrvsler Corp.., \ 
the Jupiter intermediat 


Stage Combinations 
The Saturn st 


has an importan 
it is the first large 
opment De 
Saturn is to hay 
different stages, to 
of combinations 
ing developed and 
NASA's Marshall Space I] 
at Huntsville, Ala., at leas 
first 10 or 11 vehicles 
are numbered from the 
the fifth stage—or S-V 
developed by Convair, 
rowed from the Atlas-Cen 

The three intermediate 
possible nu¢ le iT 
the only ones to be dev 
industry under new 
AVIATION WEEK pointed out 
vear (AW Jan. 11, p. 26) Satun 
pected to be a key vehicl 
nation’s exploration of spac 
ding for all phases of its development 
will be hard fought and play a 
large role in deciding which companies 
will remain in the space development 
picture in the future 

Chrysler hoped it had an ad 
in the competition, held last spring, be 
cause it had worked with the former 
Army team at Marshall on the Redston 
and Jupiter missiles and on Saturn’s first 
stage. Convair, then developing the 
only liquid hydrogen stage in thi 
try (Centaur, or S-V), thought this gave 
it an advantage because stages two 
three, four and the 


eloped | 


competifi 


Mma‘ 


intage 


coun- 


proj ted nuclear 


30 


stage will all be  hydrogen-fucled 

All the companies involved hoped 
that the winner of the S-IV stage would 
automatically gain an advantage for the 
when NASA opens bidding on 
two and three, which will 
200,000-Ib. thrust hydrogen 


time 
stages Lis¢ 
the large 
engine 
An NASA technical 
1 business evaluation comi 
ion board 
C 
to 
rth American—and 


can was climinated 


ibse qu nth 
. , ' ; 
tn nronoiogK 


expand 


’ 
uation process, 


I 
ss evaluation « 
the board’s analvs 
ifter I selected ¢) 


Inc 


} 
t that 


ot 2) yugla 


“re 


cing 


mm } ry 
tions” influencing hi } 
¢ Technical competence. 
Douglas and Con 


ed their 


probabi 
undoubte 
the technical 
e Competition. 
tance must be 
of the de 
competition iS WC 
technology,’ Glennan 
work he ( 
might well be the cas 


t competition.” 


Consid 
given 


| 
irabilits 


entered in on 
that 
competitions for the oth 
Saturn would bec 
\ monopolistic 
eems possible and 


ome qu tr 
position 
should be 
substantially increased 


would be involved or unnecessat 


1 
fait  ] 
jlicated management arrangement 
sult 

‘“‘An examination of these factors 


duces a negative result—that is, no 


portant cost or management problems 
are expected to arise if a second indus 
trial organization enters the field,”’ Glen 
“Indeed, some benefits 

Broadening the in 
tech 
in the best national interest.” 
NASA appears to follow this philosophy 


ata) 


continued 
we I] 


nan 
ma\ accruc 
dustrial base in hydrogen vehick 


nology is 


rding development of th 
thrust hydrogen engine to Rock 
rather than to Pratt & Whitnes 
] 15,000 
st hvdroges 

nd fifth Satur 
gard to Gl 
Convair bid 
564.645 000 


S-I\ wp 


Both D 
| 


@ Interference. 

iir are primarv Au 

but | SAI issured N 

turn rk would not 
ee « elieeeeeeel 
ig or planned 

Giennan i 

that « ipacity 
perhap 


1) ugla 


th organizations 

mi ple tely in 

itely available in ( 

@ Share of Business. 
vith ( 


irc of pr 


centaur 


mpans nik 
Saturn an 


mec 


m-going busi 


ll continue to 
unnecessarily starved to 


ompetition.” 


Interest in Chrysler 


comments dealt 
of Douglas 


ommiuttec paid 


Although Glennan’s 
with the relative 
ind Convair, the space 
most of its attention to Chrvsler’s posi 
tion, since Chrysler had proposed build- 
ing a plant near the Saturn launching 
ite at Cape Canaveral, Fla 

Glennan’s comments dealt with th 
relative positions of Douglas and Con 
ur, but the iddressed 
of it t’ to 
Chrvsler Gor 
study 


position 


space commiuttec 
three “matters of inter 
situation in asking the 


Accounting Office te 


two 


rnment 
the Saturn award 
Chrysler had proposed 
plant on a 14,000 acre site on 
Merritt Island, 15 mi. from the 
launching pads, if it won the award 
lhis was not, as the committee told 
GAO it had heard, a plant “for develop- 
ment of the second stage,” and was not 


building a 
North 
Saturn 
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Westland Westminster Fuselage Enclosed 


Westland Westminster turbine-powered crane/transport helicopter, long flown with 


airframe structure exposed (AW May 18, 1959, p. 96), is shown with the fuselage fair 
over as for a troop-carrying mission. Horizontal stabilizer is new 


Rotor is a four-bladk 


sion; first flight with a six-blade rotor head was made July 13 (AW July 18, p. 38) 


to be built “with [Chrysler's] own 
funds” as the subcommittee believed. It 
was to be an assembly and static test 
facility, jointly financed, and including 
a final assembly building, a blockhouse, 
a static test stand and other site im 
provements, according to GAO 
Although the GAO report does not 
mention this, Glennan was questioned 
on Capitol Hill about his choice shortls 
after the Douglas award, chiefly as a re 
sult of unhappiness in the Florida and 
Michigan delegations 
Chrysler had proposed use of the Army 
owned, Chrysler-operated Michigan 
Ordnance Missile Plant at Detroit for 
design, manufacture and subassembly 
work. Michigan's 
ind Chrysler's declining missile work 
influenced the feeling in Congress 
bout Chrysler's loss of the comp 
The Michigan plant was being 


congre ssional 


unemployment rate 


tition 
picketed by unemployed missile workers 
m the same dav that Glennan made 
m Capitol Hill. Among 

facts he offered in clarification of his 

c¢ was that Chrvsler had not been 
mong the top few bidders in the tech 
nical ratings. Still another factor, un 
GAQ report but in 


ler sentiment, was 


explanations 


mentioned by the 
fluencing pro-Chr 
the fact that the nation’s largest liquid 
hydrogen production plant 1s located 
it West Palm Beach, Fla 
uth of Chrysler 

1 static test site 

Chrysler, according to the GAO, had 

timated that $2,745,024 would be 
needed for government-financed equip- 
Of this, $2,617,924 would have 
been applicable to the assembly and test 
facility. ‘To reduce funding required 
there, Chrysler proposed to transfer gov 


4 


only 200 mi 
proposed assembly 


ment 
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ernment-owned machine tool 


equipment from the Detroit | 
funding requ 
735.643 


Chrysler proposal 


reduce 
from $2,617,924 to $I] 
An alternate 
build the new facility on the Tenn¢ 
River near the Marshal] Center in A 
bama—where stages must go for ch 
out and mating to Saturn's first 


to the launch site 


government 


; 


before thev g 
rejected by the business committ 
which had found the Florida site 
well selected and optimum fo 
program,” according to GAO 

The other two aspects which GA 
was asked to investigate were 
e “Practicability of selecting a 
tor whose product will have 
shipped an estimated 10,000 m 
int in California 


] 
} 


water from its pl t 
Cape Canaveral 
found that transp 


iunching 
| 
rtation plans 
! 
eptable to the 


t 


propos ils wer 


ness evaluat mimuttec 


tandpoint required 
he stage from factory to Al 
GAO als und that the 

tion board said “that exceller 

technical proposal shoul 

nant factor in 

tenders for fi 

only 1.1 point 

transportation out of 2 

in the technical evaluation 

scoring; that 1.1 points coul 

iffected relati 

because of the 


tandings « 

point spread 
signed; and that all three 
three contender had W 
plan’ 0 that transportat 
California was not a factor in 
ot Douglas 


lransportation costs 


ite GA 


not appear to be a significant part 
f total development cost, GAO said 
ntractor estimates for transportation 
t and total development cost, exclud- 
fee, were: Convair, $704,000 out 
59,208,000; Douglas, $426,000 out 
+.648,000: North American, $275,- 
ut of $42,199,000, and Chrysler, 
+3,.000 out of $41,839,000 
An indication in Glennan’s statement 
broadening the industrial base in 
zen technology “played an impor- 
it, perhaps overriding, part” and that 
ther contractor might have been 
ted if it had not been for this 
eration.” 
GAO replied that “it seems reason- 
to conclude {from Glennan’s state- 
it} that the consideration of broad 
the industrial base in hvdrogen 
technology was the deciding 
whether this consideration 
ompelling factor in its own right, 
hether it was merely sufficient to 
the balance between Douglas and 
nvair, cannot be determined.” 
House committee, under Chair- 
Overton Brooks (D.-La.), has paid 
lar close attention to NASA's award 
the 1l-million Ib. thrust F-] engine 
ntract to Rocketdyne, the McDonnell 
ury contract and the selection of 
cketdyne to develop the 200,000 Ib 
rust hydrogen engine. No report has 
n issued on the latter. The commit- 
ilso instigated GAO’s recent inves- 
tigation of the cancellation of NASA's 
Vega space vehicle program 
[he Senate Aeronautical and Space 
ences Committee also has kept a 
ritical eye on NASA's procurement 
Some NASA employes feel that this 
ritical surveillance is not all warranted 
ind that some attention might better 
turned to procurement practices of 
ler, more experienced agencies 


Russians Assembling 
Large Hydrofoil Boat 


Moscow—Krasnoe 
started 
n’s largest hydrofoil boat, the 300- 
nger Sputnik which will have a top 


factory 
Soviet 


Sormovo 
assembling the 


| approaching 62 mph., according 
ymsomolskava Pravda 
\egular passenger service with hydro- 
raft is reported expanding at a rapid 
m Soviet waterways. A Rocket-4 
begun scheduled service across Lake 
kal. A 150-passenger Meteor hydro- 
made its first Moscow-Gorki run 
in July and later will be assigned 
Gorki-Kuibyshev operations on the 
River (AW Mar. 14, p. 113 
More than 20 hydrofoil “Rockets,” 
h capable of carrying 66 passengers, 
xpected to be in regular service on 
Volga and such large Siberian rivers 
the Lena, Angara, Yenisei and Irtysh 
end of tie veat 





irst Polaris Launched From Submarine 


By Edward H. Kolcum 


Cape Canaveral—Tcmp 


Lockheed Polar 


Initial submarine 


on in a Polaris o 
ff Cape Canaver 
George Was 
frequenth 
ment prograi 
phases and the 
prepares for flec 
Both submarine 
flew 1,000 naut. mi 
Missile Range 
Polaris test vel 


naut. mi. down range 


second stag 
ind boosted 
400 mi. and 
Because 
been offered as 
to North Atlantic 
ountries. It 
b | 


} 
Hoe t 'T T ‘ 
eciy Sin pi 


ountdown 

land, railr 

Union has prot 
irm We t & 


Pol imis ml 


Accelerated Program 
Tests | 
empha 
Polari 
matel\ 
Navy 
having 
ind Patrick 
the end of tl 
was announce 
first test vehi 
An excey 
vehicles wil 
program be< 
ited in size 
Missile env 


and specifi 


nated by 
that failure 


} 


tional) 
l be 


32 


lems. While this method invol 1 ing Test g s in 88 package 
} 4 

number of launches than nor nodular in design, linked by plug-in 
“the gi” ' 

mponent ind chipped tog 


Instruments are u 

ir, checkout 

ineering desi has two s 

to Stanle surris ck] juIpmer me on board 
| ther being | 

No. 8 at Port Canaver 


m pr fure Camectras in W 


+ 


Cms man 


have beet 


inders on top of the hull 


lata film for each launch 


¥¢ 
has been i] ] 
on with 
satel til ace Cost of Program 
id tha 
mall. | 


exhaust 


+ 


inches n integr ed svst 
e Flat pad and Ships Motion § 
SMS it ¢ ip (anaveta fl g 


f th 


( ii 5i4 
© Operations Popup and Fishhook, 


ibility f th 1] ' 


| land ( lI 
e Operations Skycatch 
San | 


mponcnt 


i 
itegrated svstems launch D } ner ing spect impulse ot 
from the USS Obser 


ifion 


ontract and 

¢ propellant 

nd dynamic t¢: vl h higher ific impulse Double- 
ubmarine-launched em ids re re more stringent han- 
dded 12,000 1 ing limi ms than present formula. 
entation on Georg ready earmarked for weight reduc- 
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tion is the 250-lb. General Electric 
Ordnance Department inertial guid 
ance capsule, located in the instrument 
ection aft of the warhead. Liquid 


floated single-axis gyros in this package 


ire erected and aligned by Mk. 80 fire 
control system to put the vehicle on 
ourse at time of launch. During flight 
ervo mechanism links the guidance 
capsule to the jetavators for steering 
commands 


Cross Check 


Real time ship's position is given 
by three Ship’s Intertial Navigation Svs 
SINS) and digital computer, all 
f which keep a cross check on the 
others. Data from SINS, star-tracker 
peed log and currents are fed 
system 

Sunnyvale 
b nly 


onnector, the 


tems 


occan 
into fire control 
Lockheed 


the re-entrs 


plant mate 


instrument section, 
interstage flight 
trols and circuitry to inert motors and 
onducts the heckouts Vhe 


missile down 


con 


then roken into se 
tions and if it is a test vehicle, it 
flown from Moffett Field, Calif 

( 1p ( ] 


inavcta 


Tactical Missiles 


lactical missiles are air-shipped from 
Moffet to Naval Weapons 
Charleston, S. C., for final 
ind checkout, storage and 
Major subcontractors to 


Ay roicet 


Annex in 
issembh 
fleet issue 
Lockheed 
GE, ar 
North 

heckout 
W esting 
house Spern 
Gyroscope hips navigation, and 
North Am ' ion’s Autoneti 
ett Institute 


1 guidance, fire 


in addition ind 


guidance 


Hughes Airct t Co 
' Nortroni Din 


idine 


sion, 
quipment 


ind fire mntrol 


quipment 





Zeus Test Facilities 
Washington—Facilities for maximum 
Army's Nike 
completed at Pt 
due to be turned 


range test 
Zeus ate cssentially 
Mugu, Calif 
over to Navy, which operates the Pacific 
Niissile 


year 


launchings of 
ind are 
Firings will begin next 


Range 


from a slant-rail, above ground 


launcher, and missiles will be guided. 


White 


is not large enough for 


Army-operated inland range at 
Sands, N. M 
full-range firings 
Army Corps of Engineers has super 
at Pt. Mugu. After 
Navy completes acceptance inspections, 


vised construction 
facilities will be turned over to Army 
Rocket and Guided Missile Agency, de- 
veloper of Zeus, for installation of equip 
ment. The full-range firings will precede 
firings of Zeus from Kwajalein Atoll in 
the Central Pacific at 

utal missile warheads 


Vandenberg AFB (AW 


Atlas intercontin 


from 
39). 


launched 


July 4, p 
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U.S.. Soviet Union Trade Threats 
Over RB-47 and Cuban Situations 


ind the So litarvy college of the USSR Supreme 
accusat Court 
and warnings last week over the Russia agreed to return the body of 
ing down of a Strategic Air Comm RB-47's pilot, Capt. William A 
RB-47 and Soviet Premier Khurshch ‘alm. It said the RB-47 violated its 
back Cuba with R lers north of Svvatoy Nos 
rocket power against any U.S. “a Cape and was shot down after it turned 
vard the city of Archangel and ap 
RB-47 cas ed east of the cape. The two sur 
| scheduled ¢ 1s Russia claims to have were picked 
before the United Nations §$ » by ship, Russia said. The 
Council, where Russia lost an att thev were forbidden to break radio 
late in Mav to have the U.S n nce to with a rescue 
for flight he U-2 rec coast of Nor 
plan WOT nn May 
Phe Security uncil last week Britain 
) to 0 to ha the Organizat i 
American State nsider Cuba 
that the U.S a 


Washington—U.5 


Union continued to swap 


promises to 13.67 mi 
on 

Debate ym the 
July 18, p. 25 


SurviVOTS 


communicate 
nna tation on the northwest 
Russia said 

ind Norway, accused by Ru 
“accomplices” in the RB-47's 
ht, generally backed the U.S. in re 
British Prime 
Macmillan and Presi 


exchanged correspond- 


ng the Soviet charges 
nomi gp Te n Harold 
whether Khrushche t Eisenhower 
guardianship of Cuba bv using $ m modification of the U.S.-U.K 
Ru ia iSsi mstith ng State Department 

the British Embassy representatives 


mniimitte 


ind ¢ t Minister 


+ 
igrecments 


ave begun negotiations 
Meanwhile, Russia continued to at 

k U.S. use of Denmark, 
Norway, Turkey and Spain and filed a 
il protest charging that U.S. mili 
sircraft have buzzed Soviet civilian 
the first five 
Russia 


other 


bases in 


yping 250 
nths of this vear 
have to take measures” to 
t its shipping if such actions con 
Ihe violations include, 
nulated torpedo and bombing runs, 
dropping of moving ob 
ind incendiary devices in the direct 
ximity of the ships.” 


times. in 
said she 
dives, 


‘Various 


of, Te 
fa yw . 
Cockpit View of B-58 Hustler 


of Convair B-58 Hustler shows 


hydraulically powered control system. 1 ttles 


right hand stick control for operation of 
for Hustler's four General Electric J79 


Interior view 


turbojet engines are operated with left ha 





vith several military departments, onc 


French Five-Year Military Plan will be nS act as joint agent 
: bs dl val sponsor) for all departments in nego 
Calls for Nuclear Strike Force | 


tiations on cost allowability of ind 
Total of $58 Upon request of the sponsor depart 


ment, the new seven-man Armed Sery 


yendent research and = development 


Paris—The French government, after isotope separation plant 
months of debate and delay, finally has million will be spent on French partici 
litary program pation in the NATO Hawk anti-aircraft ices Research Specialists Committe 


published its five-vear military 
which provides for the development of — missile program. ‘Total of $154 millon ASRSC) will review a contractor's pro 


in independent nuclear strike force will be spent over the next 

General outline of the program con in developing a French intermediate opment } 
tains nothing startlingly new. Militar range ballistic missile ndividua 
thinking behind the plan, notably the —¢ Naval vessels. Total of $1 mil is researcl 


development of an independent strike will be used in financing <¢ mmend the extent to which it 
leves cach should be supported as 


force, has been the major theme of the of three muissile-launching cruisers relic 


2 1} 1 } 
for s¢ veal $63 million will be spent o1 n i in allowable item of expense 


hve vears posed independent research and devel 
ram to determine whether 


yrog 
] projects are suitably classified 
1 or development, and will 


French government 
However, the plan does revea rt tion of three submarines, one being nu Committee also will indicate whether 
first time specific amounts which t clear-powered proposed independent development ef 
French plan to spend in various military e Army ground vehicles. Total of $300 — fort is adequately related to contractor's 
categories million will be pent over the coming existing government product line and 
The five-vear plan, whi stretcl five vears for purchase of omb vhether it should be suppor v the 
from January, 1960, uary, | i vehicles and trucks Defen Department Where a con 
50 of this five locs not cngage in production 

| 


based on fulfilling three b military About 

missions taken up with developm« nt of France's mmmittee will determine whether 
These are nuclear strike force. This force—based proposed R&D program falls within 

e Defend French national interests. nm Mirage IV bombers—shoul field of effort under existing gov- 

e Meet special defense missions 1 oper nal by the time the plan run mm research and development 

Africa and elsewhere in the French 5. Some critics, h 

mplaining that by 1965 am ntractors doing business with more 


community 
e Meet French commitments 


lo mect this three-mission ta for th Mirage IV will be i mav be required to 


within r1K¢ rce based on airct \ han one department, and seeking out 
t the $200 million earmarke reimbursement for independent 


cd proicct 


French plan to spend some $6.232 bil oney. The program probab lb hur ribing ea roposed projce 
} red when the five-vear plan lat mate srochure would 
for debate befor 


1! 
next fa 


lion on various projects over ing irt ra 


five vears. The published five ur pl. omes up 
however, 1s concerned only wi rr bly earh 
} 


projects which, becaus« 


has + } 


lead time, have » be plann d ae T ‘ rT ° ° _ 
7 hus the Ne@WGroup Will Review ere nee 


several budgetary periods 
] minittee 1 é | bv H. B 


nithl; ath : r nro ‘ ‘ 
ene ae cam we Pr CompanyProgramCost °‘\' led by 
grams which will cost $2 vil] . t nat. Office of i f Naval 
veal W ashington—Defens« Department Materis Other member sacha 
has formed a new Armed Service Willis Foster. Office of Director of De 
ire grouped in the following categori Research Specialists Committ fense Research and Engineering: Dr 
e Aircraft. Fifty Dassault Mirage IV view industry-proposed independent r R. A. Weiss. Office of Chief of Armv 
strike bombers at a total cost of $200 earch and development programs and Research and Development: R. F. Sea 
million. Two hundred 1 seventy air recommend the extent to which the rer, Army Deputy Chief of Staff fi 
force tactical fighters and interceptors should be supported by Defense D L.ogisti Dr. F. J. Wevl. Office 
it a total cost of $354 million. Seventy partment as allowable items of expens Chief of Naval Research: P. FE. Koenig 
ur force training aircraft at a total cost under cost reimbursement tvp or Office of Commander of Air Research 
of $12 million. Eighty air force light _ tracts ind Development Command; D. R 
transport aircraft at a total cost of $35 The action is a direct outgroy Babione, Air Materiel] Command 
million. Fifty navy imrier_ aircraft recent revision to Section 15 


fighters) at a total cost of $50 million Armed Forces Procurement Regulation 1° ry 
4, Sikorsky Workers 


Twenty-seven Breguet ASW Atlantic which differentiates between research 


urcraft at a total cost of $92 million ind development for cost reimburse ms T . 
: . AS ag? 
[wo hundred and twenty helicopters ment and tightens the eligibility requir A iN NLRB Ele ction 


for all three services at a total cost of ments for development (AW Feb. 22 O ility of any negotiations be 


$62 million p. 29 en United Aircraft Co. and the 


In addition to these aircraft order Companv-sponsored research and de ly 1 Auto Workers in a seven-week 


wer the coming five 
These major five-year defense proj 


been placed velopment programs must p Defense rike United’s Connecticut plants 


some of which already have 
this vear, th government will spend in Department's criteria of reasonable mporarily ended at Sikorsky Division 
this aircraft category $75 million on nu ness” in terms of scope and magnitud n 1,800 workers petitioned the Na 
clear strike force studies and on NATO relative to previous compan for nal Labor Relations Board for an cle 

ASW studies. Thus over the next fir more controversial criteria, which will m to determine the bargaining agent 
vears France will be spending a total of | be applied only to company-sy Ores Indications are that the gr Mp in- 
$881 million on major aircraft project development program that tl tends to form an independent union if 
e Nuclear weapons and missiles. ‘Total must be related to product lines for it is determined bv secret ballot. con 
of $800 million will be spent of which the company has government ducted by the NLRB. that the UAW 
search and development of nuclear contract no longer represents a majority of the 
weapons including construction « Where a contractor does busin workers. Anv possibility for continuance 
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of negotiations bogged down with the 
move, pending determination of bar- 
gaining agent certification, observers 
said 

Meanwhile, talks between  Inter- 
national Assn. of Machinists and 
United negotiators, involving workers 
at Pratt & Whitney's East Hartford and 
Manchester plants and at Hamilton 
Standard at Windsor Locks, resumed 
after a two-week breakdown 

United said it now has 22,539 pro- 
workers on the 
30.000. On 


duction job, out of a 
total of 
the company 
90% of normal 

Meanwhile, the month-long strike 
gainst Lockheed’s Missile and Space 
Division by the LAM ended when work 


ers accepted a two-vear contract calling 
} 
i 


1 man-hour basis, 
said production now 1s 


for a four cent per hour pay raise this 
vear and another three cents next vear 
Other benefits include a 


( everance pat 
ment of $50 for each vear of 


emmority 
up to a maximum of $500 

Lockheed’s California Division, with 
plants at Burbank and Palmdale, had 
not vet: reached a settlement, but off 
last week 


progres it 


; ’ : ‘ 
CTINE Te la { 


tr m 


Cla wer; CX pe 
Ihere are n 
California Division cations 

At Bocing Airplane Co., IAM mem 
bers were scheduled to vote last week 
end on a new proposal involving Seatth 
and Wichita, Kan., facilities. Package is 
estimated at a 17 cents per hour 
(AW July 15, p. 27 

A strike at Acrojet-Gencral, called for 
last Monday 
ind the 


which was not 


raise 


was postponed when com 
IAM reached a tentative 
disclosed 
pending membership votes at Sacra 
mento and Azusa, Calif. Wages are the 
primary issu 

lentative agreement also has 
between the IAM and 
Rive sick and 


Agreement 


pany 
agreement, 


been 
Rohr 
Chula 
calls 
this 


reat hed 
Aircraft at its 
Vista, Calif., plants 
for a four cent hourly pay 
year, three cents next vear 

At Ft. Worth, Tex. representatives 
of Convair-l’t. Worth and the IAM 
continued negotiations, with the major 
issue appearing to be company proposals 
on job classifications. Convair has of- 
fered a four cent hourly wage increase, 
retroactive to June 6 


raise 


Navy Cancels Corvus 
Development Project 


Washington—Navy halted Temco's 
Corvus missile development program 
last week, and the company began ter 
minating subcontracts and laying off 
employes connected with the canceled 
project 

Navy said it canceled Corvus because 
review of Navy programs indicated it 
would be better to shift development 
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Bell HU-1A Shows Missile Firepower 


l actical versatility of missile-carrying Bell HI! 
strated in this photo showing the Iroquoi 


sitting on the ground. Note how missil 


elevated, providing clearance over terrain d 


carry six SS-l1]1s (AW Mar. 7, p. 91). 


fund 


lem 
Electronic 
Femco | t 
lirecth 
dismissal 
involved i 
kol’s Reac 
packaged | 


M won 


sociates mer 

Laborator det 

’ 
ar 

hOPTHCH 

d 


search an 
warhead irming « 
ind Tak ngineering Co 

tem 

Navv estimates the C 
cost $80 million before it was 
No new funds were allocated fi 
in the Fiscal 1961 budget, and 
apparently decided not to try t 


rvus p! 
Can 
r ¢ 
he N 
) squ 
enough money from other progran 


) 
+ 


continue developing Corvus. Estin 
cost of completing development 
procurement of the missile wa 
million 

The $80-million cost estimate of 
canceled program may vary after 
Navy settles cancellation costs and 
termines whether any funds comm 
might be recoverable. Executive \ 
President Clyde Skeen said the compa 
will submit a program to the Na 
which will make maximum use of t¢] 
hardware and inventory on hand 


++ 


1A T-53-powered Army helicopter is demon- 
firing Nord SS-11 wire-guided missiles while 


mounted in racks so that they are slightly 
tly in front of the helicopter. HU-1A can 


News Digest 





said last 


American 
ittempting to gain 
through control 
it was the reason for 
3oard’s rejection last April of a Pan 
in-National stock exchange and 


n agreement 


Civil Aeronautics Board 
k that concern that Pan 
ld Airwavs was 


t domestic route 


Edward H. Heinemann has resigned 
president-European Division of 
iglas Aircraft Co., Inc., to accept an 
losed industry, but 


ins a technical consultant 


position in 


transferred ballistic 
from Air Research 
| Development Command to Air Ma- 

Command to separate this func- 

from development work, and 
1ed Maj. Gen. Thomas P. Gerrity as 
f of AMC’s Ballistic Missile Center. 

Gen. Don Coupland remains as 
rity’s deputy 


Air Force mis- 


ite activation 


seneral Electric Co. last week named 
id F. Shaw, vice president-engineer- 
f the H. J. Kaiser Co., general 
inager of its Aircraft Nuclear Propul- 
Department and shifted the de- 
rtment to its Flight Propulsion Divi- 
n. Shaw was director of security for 
Manhattan Engineering District in 
146, then moved to the Atomic En- 
Commission’s Hanford Plutonium 
rks. From 1955 to 1957 he was as- 
tant general manager-manufacturing 
AEC headquarters. 


North American Aviation’s net in- 
me for the nine-month period ending 
ne 30 was $16,526,000 after a $17,- 
0,000 federal tax payment, compared 
vith a net income of $21,941,000 for a 
milar period a year ago. Sales were 
$717,445,130, against $743,794,864 last 
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Local Airlines to Get Advance Mail Rates 


Boyd outlines new subsidy plan to begin Jan. | 
ALTA preparing formula for Board study. 


By Ford Eastman 


under a 


Bi 


114 


urlines ifter Jan. 1 
1 Aeronautic 


\ 


Los Angeles—Local service 
) 


t« 


, Civi 
] 


i 


in which fixes 


Bovd told 


class mail rate p 
\lan § 
s quarterly meeting here 
Although details of tl 


Member the Local ‘Transport Air! 


+ 


{ 


] 


cen worked out, nera 
air] 


i¢ rc 


] TTy 7 TY) ’ , 
would determine Ih ac ince basis, 


ine oper iting 


| 


and expenses, expected revenu¢ of subsidy requirec 


vide an airline with a profit on it 


hared by 
1. 


would be s IITICTS a 


requiring subsidy currently oper 

mined after formal hearings 
In zi 

ALTA 


in nusu 


Tn 
1 
+} + 


e Subsidy is a financial crutch 


is 


cad the 
e The time 


+ 


+ 


i ) 


fast appr 


oaching 
Cr — +h 


n 1) 


mmunit tT 


e Local service airlines nee 
publi Re eT 

+ one 
¢*To place the maximum discretion 


ty 


n 
nt 
‘To 


} 


yonents 
+}, 


pr use simplified comy 
} ] } ’ 


id 
nd +} } ] r 1 


mn CAB 


i} 
] 


1« } D ve 
. 


rmula \ 
the 


the 


ntrat } + 


} 
I 


Present System 
Boyd, 


“To devise 


a to 
: 
1 ; ut rie 
; ] of Currel 


is 


equit ible 


lo devise a formula wl] 
the ex bl 
public nor the 


th tl 


CAB 
tent ide 
funds 
indeterminate 
said 

“The Board 


unable with 


Wi iC l 


In unknown quannht issuming 
number of lanagement.” 


Cer to fix pavm 


required by individual 


afte r 


review 


until 
fac to 
claims 
have us all unhappy 

The 
conceived, he 
carrier management with a 


tandard 


Disallowances and +.03 cent 


te 
rate 


} 


OI 


] 
Class ystem r expense 


expre 
of the 


ig index publ 


on the basis 


of 


served, 
] } | 


t I ned 


36 


In 
in a cost per availabl 
24¢ 


it 


: 1959 


Department 


cents plus ] cents 


1} 
' 
} 


} 
ivailable ( ml 


cost and revenu 


its 
24 


ft 
t 


lable 
of 
ind 40 


final 


tend 
standard 


ne 
} 


De NCCES 
indard = s« 


ad ft cquipment 


1) yp ¢ OTN 340 


if 


uf 
lull, 
if 


table 


Burt pointed 
1 trafhe 


ion 


hand, during 


‘ 


iter opera re 


would 


Trier 


be me 


Te 
mtinue ¢ 
three 
would have 
ub id 

ervice mail par 
the com 
cheduled 


( ) 


in 
ibove the 


factor 


round trip 


the efke ct 


( 


ing th 
freight, 


sport revenuc ( 


5.28 cents pe 


I 
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figure is based on the 
1959 and, under 
ipplied only to 
the first three round trips 


The committee climinated all con 


plane mile. Thi 
industry 


the proposed formula, i 


werage for 


cheduled services and 
from its 


ideration of non 
incidental 


i ' 


revenuc proposed 

, ( 

In order to reflect the impact of non 

heduled operations and subsidy re 

quirements, it recommended that profits 

from such activities ‘be taken into ac 
unt in computing the amount of 


t to rec ipture 


) 
tem-wide load standards were s¢ 


over previously proposed segment 
standards as the best to maintain 
level and lead to the 
fit’ among the in 
mmmittee said 
eliminate subsid\ 
round trips, and 
factor range 
ble seat mil 
frequency to 

nm six one-wa' 
pon equipment 
ymmended that 
rovernment 


liding scale 


irricr would 

rom 15.0] to 20% 

retain 50 From 
if WwW nuld keep 25 


uirline 1 


we that figure the would 
only 10 
should be 


profits for 


Any losses. it maintained 
ypplied against any exc 
1 period of five years subsequent to the 


loss 





Southern ALPA Dispute 

Washington—Air Line Pilots Assn. 
and Southern Airways management re- 
mained deadlocked last weck in the 
sixth week of a strike which began over 
wages, but which now centers about 
the airline's hiring of non-union pilots 
during the strike. Attempts by the Na- 
tional Mediation Board to settle the is- 
suc also failed last week and left Southern 
facing ALPA threats to cut off airline 
service to all cities served by the airline 
unless the new pilots are discharged and 
the issues are settled. Despite a walkout 
of 146 ALPA pilots, the airline reported 
it has restored service to more than half 
the cities it normally serves by hiring 
and training 61 new pilots. Southern 
said its new pilots have an average ex- 
perience of 8,000 hr. flight time and 
are experienced fliers formerly employed 
by foreign airlines. The airline said its 
average load factor is 30% higher than 
in the month prior to the strike, and it 


is now serving 27 of its 41 cities. 
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USAF C-130s, C-124s Support 


U.N. Forces in Congo Republie 


By Cecil Brownlow ling the wing tanks, were seat off 

ross loads of approximately 15 

ich, flying the 3,000 mi. route to 

Force Lockheed C-130 >) Idville with refueling stops et 
Dougla C-124 Globemaster lus AFB., Libva, and Kano, Ni 
planes on July 20 moved into t Standard peacetime operational 
lure was maintained on all flights, 


Wiesbaden, Germany—U. 5S 
turbopr 


second full week in support of [ 
Nations efforts to restore peace in | iding regular crew rests and mainte- 
sxendent _riot-torn hecks; no emergency procedures 
nstituted 

1) C-]3 On the -130s began 
be reinfor ig Tunisian troops from Tunis to 
by two additional squadrons of | dville. Six C-124s are detached 
craft each from U.S 1 MATS rotational squadron at 
more than 4,000 tro ive na ne-Main and dispatched to the 
into the Congo f with four L-20 liaison aircraft, 
plus thousands of tons of food de Havilland Otters and Army 
1 ot} lunications equipment plus the 
Army flight 

for the six light planes 
replaced by 


new! 

Republi 
By late last 

C-124s 


1 
ler 
in Cy 


week same day, other ¢ 


which began to 


in} 


oe 
ind maintenance 
ind me 
lop | ® July 
luni rol +s, began moving Moroccan troops 
Guin Morocco to the Congo. Flour air- 
Ghana ft ym pleted 
As 10 | Belgiat e July 17—Movement of Tunisian and 
poldvill rt M an troops, supplies and food 
(With time out for crew rest 
round trip 
from France ilmost four 
Two squadrons of MATS 
one located at Donaldson AFB, 
ind the other at Dover AFB, Del., 
dered to reinforce the 12 C-124s 
rotational squadrons 
¢ July 18—C-124s begin moving Ghan- 
troops from Accra to Leopoldville 
ilso were | l'wo C-124 squadrons begin arriving at 
swung into the giant airlift from t iteauroux. U.S. Air Force in Europe 
Congo. By late last week, ins calling in 10 C-47 support air- 
ferried out than 1,500 evaci ft for use by the U.N. command 
landing all but one group in Bru thout U.S. crews for local operations 
Exception was a plane loaded wit the Congo. 
American evacuees which was ordet ¢ July 19—Troop, supply, and evacua- 
to the U. S. controlled Rhine-Main A tion flights. continue. C-47s_ begin 
Base near Frankfurt, Germany lights to the Congo 
Over-all control of the airlift is | ¢ July 20—C-130s begin transport of 
directed from Wiesbaden headquart Swedish troops, who had been assigned 
of U. S. Air Force in Europe to the U. N. security force in the Gaza 
C-130s of the 322nd Air Division ff 


from Evereux Air Base in nort 
France, and C-124s of the Military A 
l'ransport Service from Chateauroux A 
Base in central France. C-124s are fi 
ing under operational control of t 
322nd Air Division 

Except for 600 
flown into Leopoldville br 
Airlines, USAF has borne the brunt 
the U. N urhft thus f 
Here is a chronology of the USAF eff 
since it began to move into full swi 
e July 15—C-130s, on U. N. requ August. 
begin airlifting 300 tons of flour ft Mew % 
U. S. Army stocks 
Leopoldville. Planes, 
stripped for operation to the poin 


16—C-130s, later 


which landed 


month und hinues 


routine maintenance, 
withdrawal requires 

impment | 
being prepare 
lun 


least 1,000 additional 
troops and their equipment and | 


Moroc 


an troops 


Refugee Airlift 
Many of the aircraft 


pl Nes 


mor 


h 





Air Union Delayed 


Paris—Troubles in the Congo are delay- 
ing negotiations over Air Union, a group 
which will bring together Air France, 
Alitalia, Sabena and Lufthansa in what 
could become a single west European 
sir carrier. Top talks between the car- 
riers were postponed recently as Sabena 
fheials were occupied handling emer- 
gency flights into the Congo. It is now 
hoped the meet late in 
Air Union inauguration date of 
likely to be met. 
Jan. 1 is now being unofficially accepted 


Ethiopean tt 


Ethi 


military 


carriers will 





is not now 


from Evereux 


which had is the new target date. 











the first increment, 650 in the second, 
with 1,250 to follow 
Initial steps leading to the airlift ac- 
tually were begun July 9 when the 
Defense Department alerted two U.S 
Army companies in Europe and ¢ 130s 
late last needed to move them to be ready to 
event the U.N heeded a 
for a ‘long time,” mgo request for aid in toring 
During the period before July 
the airlift began in carnes 


strip between [gvpt and Israel, from 
Cairo to Leopoldville. C-124s begin 
ferrying troops from Guinea to the 
Congo. Two additional MATS squad 
rons are assigned from U.S. to help in 
the airlift 

\ USAF spokesman said 
week he expected the U.S. airlift for move in 
the U.N. to continue 
ferrving in additional troops, su 
ind equipment, before mil 
f the Congo can be 
trusted to local 

The larger 
errricd to the 


flown in by 


ppii 
P] 1iCS 


+ 


n a 
130s transported tw small 
iuthorit helicopters to Leopoldville to aid in the 
bodies « I Dp vac ion of I uropean res 

Congo ircas 
pters thus far } 
1ccompanied uintained by [ 
equipment lun 
have been flown in 
the first, 480 in the 

1,000 are still te 


Airlines, USAF Aid Evacuation 
Of European Refugees From Congo 


{ \ MT nd 
Exampl 
@ Air France ha 


1) + n } | 


quipm 
1) 
gram i 


in refuge 


Charter Assistance 
By midweek, about | rson ke ad nal 
e Ethiopian Airlines f 
trom East Afr 
ur and DC-6B 
The ¢ 
ngers from Juba in 
1, to Khartoum, an 


| 


nts further north 


ry 
h 
med 
eKLM 
nerated 


A} ! 


Airlines 
DC-6B 


Dutch 


Royal 
it leas even 
from the Congo 
ind Amsterdam 


srussels took o 


DC-7C flight 


engers. One flight carried 25 I m, in Tanganvika terri 
ind 10 crewmen xtra crew mother departed from Nair 

being steward care for ome! nva he KLM flight 

children Sabena charter 

e Lufthansa, under a Sabena 


Super G flights 


urline 


made three 


Illa 


Brazzaville and Brussels, bringing in 
food and taking out refugees. Lufthansa 
also has made several Super G flights for 
the German government, taking in food 
and medical supplies and bringing out 
refugees 

e Swissair flew a DC-6B from Zurich to 
Leopoldville with powdered milk con 
tributed by the Swiss government, and 
was scheduled to make idditional 
flights into the Congo with food and 
out with refugees. The U. N. had r 
quested the Swiss contribution 

Indirect help in handling Sabena 


two 


regular routes, 
raft being provided by other ai 
ines. For example, Alitalia has taken 
over Sabena’s Rome-Brussels schedule 
British European Airways 
thre flights for the 


stripped of Sabena au 


] 


provided 


special London 


. , 
Brussels run 


During early stages of the emergen 


which was set off by rioting soldiers of 


the newly independent republic in the 


Belgian ¢ 


1 


urport at 


1s shut off to all traffic for 


with the noter 


ongo the 


n control 
Sal [ | principally from Braz 


tir 
1TH 


Soviet Participation 


lopment 


Wine 
provide ferry 


in the forces 


cady were 
rding to Sabena 

booked easthe und 
} 


Has 


l solids 
period during which service 
rupted. Passengers have been 
on other transatl 
schedules on the 
that the 


inti 
_ whose 
let, estimate 
last Saturday was 
out of New York Sched 
two daily round trip with 


1] 
PCT alreconomy Ct 


through 


nigu 
2-passenger mixed con 
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FAA Extends Installation Deadline 
For Turbine Transport Recorders 


Washington—The Federal Aviation 
Agency has amended its regulation r 
quiring the installation of flight re 
corders on all turbine-powered aircraft 
to give airlines an extra two to eight 
months to buy and install the equip 
ment (AW May 16, p. 38) 

All turbine-powered aircraft weighing 
more than 12,500 Ib. at takeoff, includ- 
ing the Lockheed Electra, Fairchild 
I-27 and the Vickers Viscount, must 
carry recorders which can record time, 
heading, airspeed, altitude and vertical 
acceleration. They must be installed by 
Nov. 1, a two-month extension of 
FAA's original Sept. | deadline 

The new regulation permits exten 
ion of this Nov. 1 deadline to May 1, 

61, in any case where the carrier sub 
to FAA written evidence that it 
comply with the regu 
juse of procure 


mits 
will be unable to 
lar comphiance date be 
ment or installation problems. FAA 
ud extensions also will be granted in 
ises where the airline can show that it 
has taken steps to ensure the progres 
ive installation of recorders at the carli 
ifter Nov. | 

The amended regulation includes the 
that 
orders be 

than | 


est practicable date 


magnetic ofr 
carried on 
2.500 Ib 


current requirement 

ly ; 

luminum tape 

1 

it aircraft of m 
, 


maximum takeoff weight 


iicated for operation 


which are 
ibove 25.000 ft 


transports and piston 


engine aircraft operating above this alti 
tude already are required to carry thi 
equipment under Part 41 of the Civil 
Air Regulations 

Phe regulation further requires that 
must be operated con 
tinuously from the start of takeoff roll 
until completion of the landing. In the 

ent of inflight failure of the recorder, 
PAA said the 
the next stop 
Recorded inf 
by the airline for a 60 dav period or 
longer if requested for a series of flights 
by cither FAA or the Civil Acronautics 
Board 

While FAA noted that it recognized 
the advantage of allowing the airline 
industry sufficient time to acquire more 
complex recorders which would provide 
both accident data and maintenance 
information, the agency rejected con- 
tentions of many local service airlines 
that F-27 operations should be exempt 
from the regulation on the grounds of 
heavy and low altitude opera- 
tions 

Explaining its stand on the F-27 
FAA pointed out that its notice of pro 
posed rule-making stipulated that the 


flight recorder 


uircraft continue to 
for maintenance 


rmation must be retained 


may 
repalrs 


costs 
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regulation was to include all of th 
speed, turbine-p 
certificated t 


25.000 ft 


types of high 
airplanes, “whether 
erate above or below 
they are frequently subjected to 
atmospheric forces.” 
Air Transport Assn., 
comments on the proposed rule 
criticized it on the basis of ‘‘sh 
information supplied by the m 
airlines on their estimated flight 
corder installation programs an 
gested that FAA delay 
proposal ippre ximately one year 
Lockheed Aircraft Service 
tures a Model 109-C four chan 
corder ipable 


in ifs 


idoption 


of supplying th 
required by FAA. The « 
production rate of 
1 month on thi 
August and also 
rights to the 
“Midas” system 
strument ot 


channel 


flon 
expec ts a 
model by 


made 
England 
ystem will be 
ountry under the 
Maintenan Recording Svst 
the first units ready for de 
November ding to Lockh 

Other contenders in the bid 
ply more sophisticated flight 
ire the Waste King Corp 


units at th 


nan 


1 


lncing 
iwcing 


been Dro 

I - 
more than 3 1 month, an 
ipolis-Honeywell, which exp 


its AG-S r¢ wrder av 


ber 


re 
tilabl 


° ° 
CAB Investigating 
=. Vi 

Allegheny Fare Plan 

Washington—Allegheny \ 
plans to to expand its low far 
reservation service hinge 
Board hearing 
examine the 
month experience with the ser 
the Philadelphia-Pittsburgh mark 

Allegheny added the 
ice to routes between Philad 
Camden, Boston and _ Prov 
CAB approved the expansion and 
it was allowing the new tariffs t 
come effective because informatior 
tained during the hearing could apy 
retention or rejection of the serv 
cither area 

An earlier application by Allegh 
asking that its motion to lift a CAI 
nonstop restriction between Wash 
ton and New York be consolidat 
the recessed New 


Acronautics 


which will 


recently 


York-Short H 
Coach Service Investigation, was det 
by the Board. In its application 

airline stated that it proposed to pro 


service on the route if the 


lifted (AW May 30, 


LIS type” 
striction 
39) 
Ticket fares on the no-reservation 

tem are generally 30% below first 
lass fares. Allegheny offers the serv- 

for $13 on the 269 mi. Philadelphia- 
Pittsburgh route. Between Philadel- 
hia and Boston the one-way special 
fare is $13.64, and between Philadelphia 
nd Providence it is $11.82. 


FAA, Airlines Agree 
On Noise Program 


Washington—Voluntary airline  ac- 
ptance of a standard system of noise 
batement procedures for turbojet and 
turboprop aircraft was announced last 
ck by the Federal Aviation Agency 
Adopted as a result of a joint FAA- 
ne study of the problem during the 
ist five months, the will be 
tegrated into present pilot training 
rograms and operational manuals of all 


we'c 


) 


system 


11TICS 

Purpose of the program is to arrive 

1 set of simplified operating pro- 

lures which can be applied on a 

tionwide basis to reduce aircraft noise 
during takeoffs and landings over 
populated areas 


} 


nere 1S tl 


nting out that t 1 “practical 
litation”’ to just how far it can expect 
ype successfully with the noise prob- 
m by passing new air traffic rules, FAA 

phasized that the success of the joint 
rests with the airlines through 


t compliance with the new stand- 


Hort 


len standard operating factors, cov- 
ng takeoff, climb straight out, climb 
n, approach and landing are out- 
d by FAA noise abatement form 
las for the Boeing 707, Douglas DC-S, 
ynvair 880, Lockheed Electra, Fair- 
hild F-27, Vickers Viscount as well 
Napier Eland-powered Con- 


the 
ir 540 
Operating factors formulated by the 
tudy are the same in seven categories 
all three turbojet transports. They 


tablish a 2,000 ft. altitude under 
vhich the noise abatement climb pro- 

dures apply on the theory that once 
this altitude is achieved the noise level 

reduced sufficiently. Minimum alti- 
tude and degree of bank to turn for the 
jets is set at 500 ft. and 20 deg.; mini- 
mum descent angle is 2.5 deg. and ter- 
minal area maneuvering speed limit is 
et at 200 kt. up to an altitude of 3,000 

Similar standards were established for 
the turboprops, with a 1,500 ft. altitude 
limit for climb procedures, a 500 ft 
minimum altitude and 20 deg. of turn 
to bank as a means of avoiding con- 
gested areas on takeoff, and a minimum 
iltitude of 1,500 ft. set to commence 
lescent to final approach 





SWISSAIR’S first of three Douglas DC-8s made 13 round trips between New York and Switzerland during first month of operation. 


Swissair, SAS Cooperate on Jet Support 


By Cecil Brownlow 


Zurich—Swissair and Scar 
Airlines System are jointly wea 
tightly-knit maintenance 
structure designed to permit the 
carriers to support the 
three different jet 

} 


can cover all but the shortest stag 


ind tr 


operation of 


transport types that 


lengths of their respective route stru 
rures 

Basis of the 
‘sell, rese 
the three ] 
1 close liaison program both 
bevond the framework of 
ontract that 
pare and engine pools f 
DC-8 (AW Jul 


the plan—wh 


plan is an inter 
l” agreement cover 
tvpes involved 


provides f 


mall, two-natior 
© Swissair 
Caravell 


laintenance, 
n of most of th 
the Swissair ¢ 
yonsibility of SAS 
e SAS, beginning 
heduled to receive two of 
of the aft-fan 


medium-range 


inced version 


Convair 600 


40 


m order by Swissair. 


these with 


complementing 
two others it has pur 

directs Spare parts provi 
major maintenance and cr 
for these SAS and Swissair Com 
uircraft—named the Coronado | 
ur (AW Oct 5. p 37 


possibly be 


cw 


ind wh 
designated the 

handled bv th 
urline. The two Coronados 
from Swissair will be legalh 
SAS but, as in the case of the Car 


repurchased by the 


Convair—will be latter 
obtained 


mwwned 


in be 
Wwner ifter they have been n 
for four year 
e Swissair and SAS 


ithin 


Caln 


snare 
pa 


ix-airline 
removed from the air 
ely upon its return to 
r-freighted back to I 

ifaSwi iT 

i | 1 part 
it remains with the it 
its useful lifespan. The 
in SAS part supplied t 

"he DC-§ cooperation i 
in extension of the 10-year-old Ben 
Suisse plan in which Swissair, Sabena 
Selgian World Airlines and KLM Royal 


igreement 


Dutch Airlines pooled spares for their 
flects of Convair 240s and 440s and 
Douglas DC-6s and DC-7s. DC-Ss of 
both carriers are of the same mod 
ind, in an ¢ 


both 


number ONOTHNN move, 


pares for uirlines will be ordered 
n a block 


One or European 


brought 
with KLM 


third par 


push for a 


more additional 
DC-S yperators may 
ito the Swissair-SAS 


best 


oon be 

pool 

bet to become the 

ipant vissair also may 

ide-sweeping f ol involving | 

17 mpani ind ering piston 
urcraft as well as the D¢ 

Caravelle and Coronado 

it the 16th 

the International 


Cop nhagen 


] 
TTL 


part 


Airline 


for all 


three 


marily be 1us¢ 


inhabited ar 
yunding Zurich’ 
ir noimse-consciou Phi 
flight training program, how 


i cdires of Swi 


tion 


nitial service 


Swis 
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FIRST Caravelle obtained from SAS began service with Swissair May 21. Two Carav: 


i total 


f 44 pilots for the DC-8, 
with the final group of eight now com- 
pleting its 

Ihe pilots, most of them transition- 
ing from Douglas DC-7Cs or DC-6Bs, 
arc first sent through a five-week pre- 
flight course at Zurich, including 24 
hr. in Swissair’s Curtiss-‘Wright-built 
DC-S simulator, before reporting to 
Arlanda for training aboard one of the 
two aircraft which Swissair now has on 
hand 

Original 


transition urs 


11.,} 
svilabus as 
called for 12 
In practice this 


down by the airlin 
f flight training 

figure ha 
Shi 


been trimmed to an 
Swissair ‘Aa\ 
suficient for ( ior pilots chosen 
to fly the DC-S 

Spending between four and 10 days in 


ivcrage 


of onl s has been 


} 
Arlanda, a pilot 


C mplet flight reg 


migh the 
including low- 
atitude mane ing, two-engine-out 
roximat 23 
IVR ipproa } 
flown up 


landings, 
1 The 
to 12 hr 


Ipproxl- 


ar 
mcludi 
training plan 


a da } 


during which it makes 


mate] 

After 
turns to 
room ¢ 


(0 landing 
Arlanda, the pilot trainee re 
idditional class- 


Zurich f 
ther 12 hr. in the 


ining and another 
He then moves directly into 
t ther a captain ot 
gular passenger run 
wr Geneva and 
, making the first three flights 

k pilot aboard 

to the program, six 
Swissair instructor pilots were sent to 
Douglas’ Long Beach, Calif., plant 
they received a total of 11] hr. 
ing time befor Arlanda to 
mmplete tl under two 

Douglas flight instructors 
Details of the SwissairSAS jet co- 


wher 
going to 


cir t 
cir training 
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now fly to London and the Middle East. 


AT). In its first five months of 
ifter the peration, the simulator had accumu 
quipping for the DC ted a total of 1,153 hr., including 412 
rier had purchased a si r. for TAI and UAT trainees. Its air- 
own from Curtiss-Wrig raft are worked almost equally hard 
ipproximately $1.84 With one DC-8 in actual 
Swissair 


operation agreement were wot { 


og 
I 
lr 1, 


urlin ilreac 


service, 


however, is sharin 


g the § Swissair is scheduling four round trips a 
ti 


Switzerland and New 
rk and plans to boost the number to 
2 on Sept. 11 when all three aircraft 
f | re placed on the route. The lon 
carriers Caravelle in service between May 2] 
of it id early this month when the second 
sched introduced flew on a schedule of 
e round trips a day between Zurich 
equipment in use until 11] p. m id London, with time out every 10 to 
ing through its own pilots and f 2 days for overhaul and maintenance 
engineers and, under lease, SAS at Arlanda. (When in Arlanda, 
from two French airlines, T: Caravelle flights were taken over by 
Acricns Intercontinentaux (TAI DC-6Bs.) 
Union Aer During its first 


purchased Caravelle simulator | veek between 
it Bromma Airport near Stock Y 
ind, in turn, is buying a Coronad 
ulator from Redifon, Ltd., 
for use by both 
Making maximum us¢ 
simulator, Swissair often 
class for 5 a. m. and then 


1 


maritime de Tr full month of opera- 


rr 
FIVE of Swissair’s 11 Convair 440s line the ramp at Zurich’s Kloten Airport, the airline’s 


home base. The Convairs make 7-8 flights a day on Swissair’s short-haul European routes. 
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CAMERON'S NEW VIEW 
OF FERROUS FORGINGS 


Cameron forgings are not like 
other forgings. In the tradi- 
tion-bound world of metal 
working they 
properties, better quality and 
The 
opened new design vistas 
high tem 
intricate 


poss¢ Ss new 


unusual shapes have 
when high stress 
perature or large 
components were a concern 
In less demanding applica- 
tions also, benefits have made 


their appearance in the form 


1 
of easier machining, less tab 


rication and geater strength 
resulting in less material ind 
lighter weight. 

Cameron torging technique 
requires a complete opera 
tion from molten steel to final 
inspection. Presses, furnaces 
auxiliary equipment. of 


own 


and 


our design give com 
plete quality control and in- 
dependence In) production 
schedules. 

If Ferrous forging design, 
produceabilits or pure hase is 
your responsibility and un- 


usual demands eCCOnOTNnIC OF 


! 
youl probl 1) 
OVer 


or Come by 


physic il Ale 
write, call 
land 6-551] 


Over ten vears of successful 


Hlouston 


case histories and a staff of 
competent specialists will 
you a view help 


the 


forging dollars. 


Give new 


vou get most tor vour 


IRON WORKS, INC. 


SPECIAL PRODUCTS DIVISION 


P_O. Box 1212. nl. Texas 





tion—May 30 to June 30—the DC-S flew 
13 round trips between New York and 
Switzerland, again with time out for 
overhaul at Arlanda, with a total of 
OY passengers 
Configured for 92 economy, 28 first 
scats, the aircraft had an eastbound 
load factor of 92.9% as op 
posed to 58.9% westbound and the 
5% which Armin Baltensweiler, Swiss 
president for planning 
research, estimates as the DC-S 
cakeven point on the North Atlantic 
It also carried 51,135 Ib. of freight 
11,925 lb. of mail for 
d factor of 61.9% 
The Caravelle, 
lass seats, carried 7,425 passen 
ctween Zurich and I 
d-trip flights during it 
ypcration between May 21 and June 
Vith its 98.750 Ib. of freight and 
190 Ib. of mail, the Caravelle estab 
| ill load factor of 64.9 


cneger 


executive vice 


in over-all 
with 50 economy and 


ondon on 70 
first month 


it} r\ i 
the month 
During its most popular flight of th 
the 1] a.m 


$5-min. luncheon run 


tablished a 
month of 
econd Cara 
placed in service, W th the 
Iternating between flights to Lon 
ind the Middle East on the follow 
ng hedule 
@ Caravelle leaves Zurich at 9 a.m. for 
London, arriving at 10:35 a.m 
@ Aircraft departs London at 11:30 a.m., 
ing in Zurich at | p.m : 
e Same aircraft leaves Zurich at cither 
Athens or at 35 p.m for 


Ihe 


two al 


m. for 
Ankara 
© Second Caravelle tah 
1:40 p.m., arriving at 
e Aircraft leaves London 
ng in Zurich at 8:35 
e Second Caravelle leaves 


London at 9:50 pa 
@ Aircraft leaves London at 1:30 a.m 
Zurich at i.m., and goc 

nee ntrol to prepare for 

light to London and, in the 

itching over to the Middl 

(he first plane, mean 

to Zurich 


mntrol be fore 


ind goes into 


aintenance ce taking over 
#:40 p.m. flight to London 
All four Caravelles are scheduled to 
in service next month with flights to 
mdon, the Middle East, Madrid and 
indinavia 
In his training 
ravelle pilot receives 
hr. of technical instruction on the 
ground, 14 hr. in the SAS flight simu 
lator and an average of 84 hr. in the air, 
ncluding approximately 2] IFR ap 
proaches and 27 landings 
present scheduling, Swissair 
receive its first Convair Coronado 
March, ipproximately three 


program, a Swissair 


ipproximately 


Under 
will 


next 
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months before it programed flight with tops planned for 
tion time by the Federal Coronado 
Agency. Both Swissair and SAS will pite the impact of jet purchase 
ceive one aircraft in April and ts and the fact that during most 
in May, with Convair filling ear it had to use piston equip- 
Swissair order wi competition with jet transports 
ind July major Swissair in 1959 
Both Swissair and 1 net profit of approximately, 
urcraft for the tr ht cr million as compared with $1.185 
ind maintenance pers 1 pen n in 1958, and paid a dividend 
FAA putting them t r ( to its 10,561 stockholders. 
crvice in early Julv to the | raft utilization for the vear aver- 
Middle East, South America and 11.1 hr. per day for each of Swiss- 
SAS only, South Africa DC-7Cs, 9.1 hr. for each of its 
Crew training and 6Bs and approximately 7.5 hr. 
both airline will remain under | h of its 11 Convair 440s. (Swis 
upervision issair, al g] es to reach a utilization rate of 
struction flig per day for its jet transports 
Arlanda bec Convair 440 utilization § rate 
it Zurich particularly good in view of the 
raft, Swi tage lengths it generally flies 
of 32 spares depo 1 typical one-day schedule for a 
ind Far t, ca ed witl $40) 
e Geneva to Zurich. 
e Zurich to Munich. 
® Munich to Zurich. 
e Zurich to Paris 
® Paris to Geneva. 
e Geneva to Paris. 
e Paris to Zurich. 
maintain such a schedule, Swiss- 
idopted the blocktype progres- 
maintenance and runs its 
rtin itenance headquarters in Zurich on 
three-shift round-the-clock _ basis, 
luling as much maintenance and 
nstallat rhaul work as possible for the late 
Rolls-R ht and carly morning hours when 
no conflict with flight plans 
1 great extent, overhaul 
ire programed for the months 
nter and early spring when flight 


routes, 
SAS will 
uining of flig 
ym 


ertincation 


maimnten 


tween 10 

CJ-805-2 

network fo 

by SAS 

aircraft at 

where a par $I 
by the Scandinavian 
the maintenance prob] | 
iniformity§ for 


msiderin 


uirline 
lo ¢ iS¢ 
pro' ide mor 
flect, Swissair a 
possibility 
Caravelles to 


ubstituting tw 


system 
ntually conve 
Mark VII config 
16.000-]b.-t] 


ent 
major 


lules are at their lowest 


ropean workhorse, the ¢ 
$40, oF ye of the longer 
Baltensweiler | 
ibout tl 
which the i in be prof 
erated iT Atlanta—Delta 


Fuel Shortage Cuts 
Delta’s Cuba Payloads 


Air Lines DC-7Bs in 


carrying 


Or 
I 
pla the 


cvel in 


enger configuration are 
62 passengers on the carrier's New 
petition f to Havana route because of a 
for instan read fering tage of aviation gasoline in Cuba 
velle set m th ly less t Shell Oil Co., Delta’s prime supplier 
Hanava, has advised the airline that 
nnot be responsible for what little 
ivailable. As a result, Delta 
its departing New Orleans are carry- 
fuel for the round trip and paving 
enalty in payload 
mid-September Delta plans to 
ts dailv service to Havana to three 
shts weekly in the face of declining 
factors (AW Mav 23, P 47) 
carrict During December, January and Febru 
flights across the North Atlant 1f 1958-59, the peak Cuban tourist 
trimmed from 12 round trips a wee! m, Delta carrier 1,348 passengers 
tween New Orleans and Havana. Last 
the comparable figure was 704 
luding only one package vacation 
trip linked to Cuban government resort 


300 mi 

In another 
tion, notablh 
Air-India ar 
tochold in the j 
irca, Swissair may 
DC-8 aircraft on its 
East with Tokvo as the 
at the end of October 
schedule for tourist t 


comes to an end and th ITTICT 


tm irk . 


place one 


carly 

route to the | By 
| 

terminal p t 

when the 


mcr geared 


nine 

Ihe route is presently served 
Douglas DC-6B labor 
trudges its way to Tokyo from Zuri 
approximately 44 hr., as opposed t 


which 


motions 
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ALL WE CAN 
OFFER THE 
AIR CARGO 
~ INDUSTRY IS A 
PRACTICAL WAY J 
TO MAKE MONEY 


CANADAIR CAN PROVE TO YOU THAT: Any consideration of a specific example requires certain 
YOUR piston powered passenger carrying aircraft 

now rendered obsolete by new equipment, and ‘*°%': DUt under a representative 1 & conditions 
being considered for use in cargo operations, or °U7 #"#'YS!8 Indicates: —thata fleet of 25 piston powered 
already actually converted can be conppletely urcraft currently being converted into cargo carriers, 
removed from fleet inventory and written downto ©0U!d be replaced and retired by a fleet of 8 Forty 


assumptions regarding scheduling, future rates, and load 


zero book value in three years; Fours. The ve assumptions and statements are 
, . . ' based on the unlikely premise that cargo rates will 
ONE THIRD the number of Canadair Forty Fours ae 
: : remain at present levels. If they are reduced, as seems 
will carry out your cargo requirements at such a ; he F 
“ ‘ : inevitable, the situation will favor e F y Four eve 
profit that they will absorb all expenses incurred ~ avor the Forty Four " 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized THE FORTY FOUR. The Canadair Forty Four 
e Ci , q 


with its combination of low direct operating costs, high 


more strongly 


during these three years; 
AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 


in profit potential for the following years is sub- be 
service fourteen months from contract agreement. 


block speeds and large payload capacity is the world’s 
most economical cargo aircraft. Delivery schedules « in 


arranged to introduce the Forty Four into airline 


stantial. 
CAN ADAIR iimiteo, MONTREAL, CANADIAN SUBSIDIARY OF 
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ale 


Soviets Change An-24 Serial Number 


Original paint job on the Russian twin-turboprop An-24 transport (AW June 13, p. 39) may have proved embarrassing to Soviet officials. 
Serial number on the craft was SSSR-L1959 (USSR-L1959), indicating that the craft's factory rollout may have been planned for last year. 
Within two weeks after the L1959 An-24 appeared, the craft was displayed again with a fancy new paint job—this time with the serial 


SSSR-L.1960 


Pressure Rising in Soviet Union 
For Better Airline Ground Service ,,..."" 


Moscow—Pressure is rising im the 
Sovict Union for 


to climinate the 


more vigorous cfforts 

widening gap” be 
tween the quality of flight and ground 
services in Acroflot passenger operations 

Construction of ground facilities is 
ittitude of airport per 
indifferent to 
needs, according to the Soviet press 
Russian demanding that 
terminal accommodations be improved 
to the point where they match the qual 
itv of Acroflot’s fast new transports 

The satirical magazine Krokodil, in 

extensive of ground service 
hortcomings, that the USSR’s 
Seven-Year Plan provides for construc 
tion or reconstruction of 90 airports in 
the 1959-1965 period 

But it said some sharp prods will be 
required to get this program rolling so 
that “the ground can be brought up to 
the level of the sky.” 

In the air, Krokodil observed, the pas 
senger lives like a king. “Friendly stew- 
irdesses feed him meals and treat him 

can enjov a com- 
read magazines of 


ind the 
remain ct-age 


editors are 


review 


1otes 


to sugar candy. He 
fortable and 
simply relax 
“However, all this changes when a 
passenger gets off at a transfer point, or 
when his plane is unexpectedly delaved 
it an intermediate station. Our proud 
vir traveler is transformed into a pitiful, 
forlorn wants 


There irc no 


scat 


creature who nobody 
accommodations for 
There's not 
even a place to wash up or to sit while 
he waits for his connecting flight or for 
the weather to improve so that his plane 


him to spend the night 


can continue 

At the snack bar, the wild and ema 
iated passenger finds only little patties 
made of a very popular and very durable 
ferroconcrete. No- 


building material 
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Coincidentally, Aeroflot announced that the An-24 had begun test flights 


before the scheduled plane arrival 
ind then, said Krokodil, the run- 
und began 
Che 1-14? Oh, it still hasn’t left 
the girl at the information 
inter told Aleksei with epic calm 
body can tell the traveler how long ince the flight from Moscow required 
must wait r six hours, Aleksei returned home to 
Ob: iously, Krokodil said, the gt Rustavi 
gives the air traveler an ungraciou As a result, the furious Auntie had 
unprepared t one to meet her at Tbilisi, where she 
rrived 40 min. later. It seems that her 
was not in Moscow but at Kutaisi 
iway) 


ception because it is 
grect him 
Acroflot’s Central Administrat 
sadly waves its hands in a helpless g 
ture. It points out that a new transport The Thilisi information bureau 
In't know this and didn’t care to 
now about it, although it should have 
n responsible for determining the 
1 checkroom. And by that time tl ition of delaved planes. Probably,”’ 
sky has again moved forward; the hot ommented Krokodil, “Tbilisi Airport 
ind the check personnel were busy with more impor- 
tant things—such as discussing advanced 
methods of passenger service.” 


} 


100 mi 


plane can be built in a matter of d 
but five to six vears are squander 


construction of a modest hotel or « 


is once more too small; 
room won't hold the luggage.” 
Questioned by Krokodil on the lag 
airport accommodations, the chief I'he Soviet magazine emphasized that 
Acroflor’s Capital Construction Admit [bilisi Airport personnel “don’t stand 
istration said ilone in the art of passing out misin- 
“Building personnel obviously belic formation. Thev have their rivals at 
that construction deadlines are estal Lvov, Rostov, Khabarovsk and other 
lished just to be violated. We shoul ities, large and small.”’ 
for example, have completed the airp Kinabarovsk, Krokodil observed, is no- 
at Mineralnve Vody last year, but torious for assuring passengers changing 
still not nes for Magadan that they needn't 
“The situation is no better in M u about their baggage—that it will 


5545 
The Main Moscow Province Buil be 


ready 
cow transferred to the nght plane for 
ing Trust is expert at disrupting proj them 
schedules. Construction at Kuibysh But on arriving in Magadan they 
Airport has dragged on for over f re told that not even a rumor has been 
heard about their belongings. The Maga- 
One of the Russian air traveler's 1 in Airport chief meets each passenger 
vexing problems, according to Kroko with a mournful wail: ‘Khabarovsk 
is trving to get correct answers ft gain! Thev lose the baggage, and I’m 
lackadaisical Aeroflot personnel I Id responsible.” ”’ 
f Discussing the situation with Kroko- 
Aeroflot Deputy Chief Bashkirov 
idmitted that ground service shortcom- 
ire a major headache 


years. 


passenger has to figure out which 
pieces of information he rec 
right.” 

l'o illustrate its point, Krokodil « 
the case of “Auntie,” tc] But what can we do? We still have 
gram from Moscow to her nephew A le and indifferent personnel. We are 
sci in Rustavi asking that he meet trying to teach them, but obviously our 
plane at the neighboring city of T| ffort in this regard is having poor 


Aleksei reached Tbilisi Airport half ilts 


who sent a 
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NOW 
IN 


SERVICE! 


The world’s newest jetliner —the Boeing 720 


--. now flying on United Air Lines routes and The 


superb 720 operates easily from shorter 
s00n to enter service with / merican Airlines. runway s at 
bring 


at more than 600 miles an 


roomy and wonderfully com- 


comfort to more hour. It’s sleek, 
‘vice with fortable ... wit} ‘xceptional passenger ap- 
nsa and Western air lines. peal demonstrated by Boeing jets in service. 
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Airline Income & Expenses—May, 1960 


(IN DOLLARS) 





Net 
Passenger Total Total Income 
Revenue U. S. Mail Express Freight Charter Operating Operating Before 

DOMESTIC TRUNK Revenue Expenses Taxes 
American 31,506,043 625,318 347,272 | 1,984,253 34,913,610 33,836,763 1,076, 847 
Braniff 5,991,002 184,780 ,435 193,472 38 6,518,996 6,224,954 173,782 
Capital 8,185,462 205,085 ,358 132,543 y 78 8,772,738 9,482,731 709,993 
Continental 4,615,000 76,000 ,000 90 , 000 4,930,000 4,460,000 177,000 
Delta 9,529,000 179,000 ,000 346,000 10,420,000 9,456,000 792,000 
Eastern 19,907, 509 446,97) , 507? ’ 94 21,364,537 23,371,308 —2,018,025 
4,292,519 97,659 ,301 178,694 5 4,744,609 5,847,739 —1,197,130 
Northeast 2,678,891 39,728 ,656 77 , 357 2,893,809 3,435,821 542,012 
Northwest 5,939,828 212,509 , 1097 5 6,718,871 7,253,278 657,992 
Trans World 20,862,349 478,212 , 603 226 22,786,629 23,514,578 —1,256,180 
United 25,089,266 972,096 , 246? 29 8 29,385,774 28,211,639 1,449,053 
Western 4,251,896 102,716 ,834? ‘9 4,616,182 4,485,616 83,720 


National 


INTERNATIONAL 
American 407,799 8,228 125 ‘ 495,476 594,513 99,037 


Braniff 820,900 19,412 1,( 946,748 950, 406 21,252 
Ceribbeon & Atlantic 253,758 3,042 ,O14? 278,214 257,996 20,429 
Delta 276,000 4,000 ,00 301,000 374,000 —75,000 
2,264,661 61,261 ,026 8,911 2,471,972 2,421,180 12,502 
Mackey 134,339 147,546 159, 289 11,743 
National 79,897 904 é 98,693 180, 503 —81,810 
Northwest 1,916,456 582,434 ,613 49 3,028,508 3,020,348 29,700 
Pan American Combined 27,015,000 ,710,000 ) é 33,975,000 31,421,000 2,132,000 

Alaska 440,000 17,000 ’ 520,000 451,000 57,000 

Atlantic 13,116,000 02,000 ; 0 15,950,000 13,978,000 2,022,000 

Latin America 5,684,000 201,000 , 00 224 7,606,000 9,279,000 —1,421,000 

Pacific 7,775,000 790 ,000 ’ 6 9,899,000 7,705,000 2,237,000 
Panagra 1,073,000 54,000 193, 1,473,000 1,742,000 246,000 
Resort 4 2 417,057 406,257 10, 800° 
Trans Caribbean 446,005 4 } 559,108 570,572 20,619 
Trans World 8,715,190 597 ,649 0 7 9 10,443,846 7,363,546 3,081,195 
United 1,673,834 47,258 1,774,956 7,208,638 534,250 
Western 389,424 5,597 14,0 410,139 370,094 35,319 


Eastern 


LOCAL SERVICE : 
Allegheny 844,754 9,266 1 , 650 y 9 1,194,084 1,246,340 52,256 
Bononra 348,496 7,404 ‘ 6 573,699 639,045 84,910 
Central 209 ,086 7,750 l ; : 464,293 489,085 24,793 
Frontier 496,550 13,820 , 006 , ? 1,083, 880 1,139,144 ~ 69,087 
Loke Central 252,754 6,677 P 7 421,764 407,401 14, 364° 
Mohawk 765,057 12,696 ; ; 14,273 986,344 1,057, 571 71,227 
North Central | 1,046,998 32,433 ! 0 | 564 1,658,333 1,799,759 158,393 
Ozark 661,608 12,371 - 9,161 : 1,014,313 1,070, 836 56,523 


Pacific” 
Piedmont 639,746 10,062 10,10 7 04 1,024, 087 1,040, 848 43,252 
Southern 414,727 16,050 6 12, 5 676,440 727,893 54,713 

750,544 728,839 20,980 


Treans-Texas' 445,986 23,728 
West Coast 514,978 8,655 858,080 958,018 — 99, 938° 


HAWAIIAN LINES | F 
, 248 367 ,690 404,688 | — 36,998° 


Aloha 351 , 569 2,038 
Hawaiian 505,464 3,65) 902,454 923,240 | — 43,655 


CARGO LINES 
AAXICO 97 1,051,515 742,835 | 308 , 835 
Aerovias Sud Americana | " 34 244,805 233,097 | 11,708° 
Flying Tiger . , 380 457 1,503, 570 2,043,981 — 604,351 
Riddle . 433, 862 594,348 — 160, 485° 
Seaboard & Western” | 
Slick 98,528 1,138,135 1, 144,923 —6,788° 


HELICOPTER LINES 
Chicago Helicopter 177,308 135,898 313,286 290,198 21,207 


Los Angeles Airways” | 
New York Airways | 90,649 5,461 . 3,292 293,108 309, 160 | 22,790 


ALASKA LINES | 
Alaska Airlines 221,798 63,361 P 52,628 } 676,820 659,007 —27,478 
Alaska Coastal 106,656 11,013 10,882 4.5 182,478 192,082 9,604° 
Cordova 15,124 8,835 9,009 40,375 104,161 101,824 —1,041 
El—s 77,300 5,000 , 121, 500 114,600 6,900° 
Northern Consolidated 90,840 50,547 31,313 421 237,627 260,101 — 22,476 
Pacific Northern 683,052 55,727 : 95,190 2,086 1,000, 529 973,720 9,956 
Reeve Aleutian 173,375 34,437 31,186 20,645 261,130 183,799 73,285 
Western Alaska’ | 13,720 5,495 3,339 765 48,207 39,919 ~20 
Wien Alaska 90,116 60,115 32,926 744 793,045 379,813 413,252 


Common carriage ’ Airline division 


Non scheduled transportation ’ Property figure Operating profit or loss 
Minus figure * Not available 


figures Feb. 27, 1960, to May 31, 1960 Freight & excess baggage 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 
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FROM THE EXPERIMENTAL BUMPER IN 1950 TO THE ATLAS IN 1960... 


CAPE CANAVERAL'S FIRST 1( 


Just ten years ago yesterday, the first experimental missile was fired from Cape 
Canaveral. Here, General Electric reports on this key U.S. missile and space 
research center’s first ten years of progress. 


A few men, a quickly constructed wooden “command 
post” and the firing of a hybrid Army Wac Corporal 
V-2 missile called BUMPER 8 this was the 
beginning ten years ago yesterday of what today is 
the largest missile test center in the world: Cape 
Canaveral. 

AS BUMPER 8, developed under General Electric sys- 
tems management, climbed away from the then Long 
Range Proving Ground Division, the only horizon- 
breaking landmark was a iighthouse tower near a 
cluster of homes. Today, this scene has been dramati- 
cally changed with miles of hard top roads leading 
to hundreds of launch sites, test centers, hangars, fuel 
supply areas and block houses. 

Behind this changed scene lies a record of more 
than 800 successful launchings that have been con- 
ducted by the three U.S. military services and other 
government agencies working with Air Force Missile 
Test Center personnel who maintain and operate “the 
Cape,” or Station One of the Atlantic Missile Range 
and the islands “downrange.” 


ATLAS “LONGFELLOW,” 1960 


FIRST CAPE LAUNCH X-17 THREE STAGE MISSILE EXPLORER | SATELLITE 


AMERICA IS ACHIEVING 
IMPORTANT MILITARY 
AND SCIENTIFIC PROGRESS 
FROM CAPE CANAVERAL 
MILESTONES 

LIKE THESE . . -p 





Wac Corporal/V-2 missile 
called BUMPER 8 was fired by 
handful of Army and G.E. 
personnel on July 24, 1950. 
It provided vital data as basis 
for early missile progress. 


First fired in July, 1956, Air 
Force X-17 re-entry test vehicle 
was designed to achieve high 
re-entry velocity and yielded 
important information relative 
to ballistic flight problems. 


This nation's first satellite was 
launched on January 31, 1958 
from the Cape and is still in 
orbit. Army Jupiter-C booster 
placed this historic satellite 
into orbit around the earth. 





YEARS OF MISSILE AND SPACE PROGRESS 


cations, na\ 
protection 


These launchings have paid immeasurable divi- igation, weather forecasting and in the 
dends. In the area of U.S. missile progress, Cape f the Free World. 
Canaveral test launchings have led to the present This progress has truly been the result of team 
operational status of Thor, Atlas, Jupiter, Snark and effort. The military services and government space 
Matador, and are now speeding the development of agencies together with companies like General Elec- 
Polaris and Titan. tric . member of the Cape team since its Bumper 
8 missile beginning . . . have made vitally important 
contributions. General Electric, its Defense Elec- 
ICBM re-entry vehicles and the accuracy of US. tronics Division and the Defense Systems, Heavy 
ICBM radio command guidance, provided informa- Military Electronics, Light Military Electronics, Mis- 
tion on the belt of radiation around the Earth and sile and Space Vehicle, and Ordnance Departments 
that are a part of this Division are proud to be mem- 
bers of this team and contributors to this progress. 


In the area of space technology, missile test flights 
from the Cape have proved the reliability of U.S. 


other valuable data about space environment and 
flight that will serve scientists in their efforts to 
conquer space. A unique 15 x 19-inch four color illustration, suit- 

In satellite progress, the successful launchings of able for framing, of the historic first missile launch- 
Pioneer, Explorer, Transit, Tiros and other satellites ing from Cape Canaveral is available upon request 
from the Cape have paved the way for a whole new from General Electric Company, Section 160-88, 
generation of orbiting bodies that will aid in communi- Schenectady, N. Y. 


DEFENSE ELECTRONICS DIVISION 


GENERAL @@ ELECTRIC 


FIRST PAYLOAD RECOVERY FIRST ABLATION ICBM CONE FIRST POLARIS SHIP LAUNCH LONGEST MISSILE FLIGHT 


' 
vse nn 
6 rem 
« 
> sa 


| 
q 
& 


— 
- 
= 


First payload, a re-entry First ablation re-entry vehicle First Polaris shipboard launch USAF Atlas with G.E. radio 


vehicle data capsule, to be 
recovered from space was 
launched by USAF Thor mis- 
sile in 1958. G.E. built both 
re-entry vehicle and capsule. 


to fly full ICBM range was 
developed by G.E. and 
launched on July 9, 1958... 
proved feasibility of ablation 
for ICBM re-entry. 


was made from Navy's USS 
Observation Island on August 
27, 1959. G.E. is producing 
Polaris fire control and iner- 
tial guidance systems. 


command guidance and re- 
entry vehicle launched this 
May flew more than 9000 
miles . . . longest Free World 
missile flight recorded to date. 











AIRLINE OBSERVER 


> Capital Shareholders Assn., employe-stockholder group secking to over- 
turn present management of Capital Airlines, has endorsed six of the 14 
members of the company’s current board of directors. Endorsement includes 
Board Chairman Thomas Neelands, Jr. and Gordon Y. Billard, who also is 
head of the Debenture Holders Protective Committee. The association also 
gave its support to members James R. Stockton, C. Bedell Monro and 
Raymond G. Lochiel. It took no position on the re-election of Charles 
Murchison or George Hann on grounds that their share holdings were 
sufficient to ensure their re-clection. 


© Mohawk Airlines wants to t 
Washington ; 
Mohawk has 

would ad 

Allegheny 

Buffalo via Wi 


> Air France now is offering fly-now-pay-later flights. Under an agreement 
with Credit Lyonnais, French state-owned bank, the credit plan covers not 
only the cost of the flight but also hotel costs, car rental fees and other 
incidental expenses. Initial deposit is 10°, with up to 12 months to pay 
the balance. Interest rate is 5.5¢ 


> Federal Avia 
Developm« n 


radar be 


> Czechoslovak Airlines is using Russian-built I-18 turboprop transports 
on its route between Prague and Baghdad via Athens and Damascus. 


> Braniff Airways a 

week between New }¥ 
with Braniff’s Boeing 
lircraft on the Miami-B 
Miami-New York leg 
> Ethiopian Airlines has signed a letter of intent to buy two Bocing 720B 
turbofan transports for delivery in December, 1961. 

© Delta Air Lines is now operating an al schedule out of New Y 
International Airport. The airline ji ffering 10 schedules daily u 
Douglas DC-8 and Convair 880 turbojet transports 


> Mohawk Airlines will equip its five Convair 440s and seven Convair 
240s with RCA AVQ-50 weather radars. Installation begins this month, 
will be completed by January, 1961. 


> Civil 

Agency C1 f 

drinking from priva I pl I hedul tran 
June 13, p FAA penalty 


n 


f 


» Development Loan Fund will lend the government of Chile $10.5 mil 
lion for the construction of an international commercial jet airport at Santi 
ago. Airport plans call for a 10,500 ft. runway designed for single wheel 
loads of 62,500 Ib. 


1 two Fokker F-27 Fr 


hip fleet up to to a total 


P Original Boeing 707 turbojet prototype, the “dash eighty,” which cele- 
brated its sixth anniversary on July 15, is still being used extensively in the 
707 series product improvement program. Plane now is undergoing a 
heavily instrumented program of investigating various high lift devices 








SHORTLINES 





Air Transport Assn. has revised 
“Standard Method of Estimating C 
parative Drect Operating Cost 
lransport Aircraft.” Latest edition is 
the third revision of the report. which 

first published in 1944 


Line Pilots Assn. ha 
be D 


P Air France 


; 


> American Airlines 
| begin B 


P Independent Airlines Assn. 
t CAB permission to enable its 
ber air] to provide r-round 
for 78 in 

ynient 


> Panagra ha nt 
DC-7 all-cargo sen mm M 
Lima, La Paz and ( 
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and first with the last word in jet fuels 


—_ NEW UNDERWING, rear engine jet refueler 
provides fast, accurate spotting . . . minimum 
fueling time . . . considerably reduced danger of 
aircraft damage. 

The driver no longer needs to “back in.’’ He 
drives directly forward—avoiding any chance of 
damage to the aircraft. A transparent cab roof 
gives complete visibility for pin-pointing the jet’s 
refueling spot. All refueling equipment is up front. 
A right-hand sliding door affords the operator direct 
access to all fueling platform equipment. The entire 
procedure is fast, accurate and safe. 


This new refu 
Turbine Fuel 
exacting requir 


Shell —largest 
aviation gasolir 
of these fuel 
handling te 
pioneered al 
oped in Shell 
Turbine Fue 


ment Laboratory 


SHELL OIL COMPANY 


50 WEST SOth STREET, NEW YORK 20, N. Y. 
100 BUSH STREET, SAN FRANCISCO 6G, CALIF. 


olds 8000 gallons of AeroShell 
the industry-wide choice for the 


ents of jet flying. 


- ° 
lier of commercial jet fuel and 


n the U.S.A.—guards the quality 


ecial 





PRESIDENT « THE KAMAN AIRCRAFT Ci ) ) * BLOOMFIELD CONN. 


MEMO TO MICHAEL: 


Your recent letter to the company has been 
brought to my attention. Iam particularly interested 


in this paragraph, 


Michael, I certainly hope you 
keep your desire to make a 
career in aviation. In my opinion it is 
a - one of the most challenging opportunities 
4 Wty vi ch aan / for the young men of America 
ALON EM WV The helicopter industry, and aviation in 
general, is helping to keep our country 
strong and we look forward to the 
help that boys like you can give when 
your time comes. The backbone of 
the aircraft industry is the engineer 
We will always need good engineers with 
imagination and vision. You have 
that vision now. Please keep it. 
I'm sure that you can count on your 
mother's support when you are ready 
to take your place among the other 
young men who are playing a vital role 
in a vital industry. 


Sincerely, 


~ oo IN 
NATIONAL 
DEFENSE 


KAMAN 


IS 
PART 
OF 
THE 
PLAN 


**Facsimile of a letter to the company 
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Strongarm Launched to lonosphere 
For Electron Density Measurement 


Radio transmitter in Strongarm payload included 37 and 148 mc. ampli- 
fers (right) and a master oscillator (second from left). 


rr 


ed 
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INCHES 


sounding rocket is being fired at Wallops 
in a series of ionospheric electron density 
s which began last fall. Army Ballistic Research 
es rocket (left) is composed of Honest John 
Nike Ajax booster second and third stages, 
Recruit fourth stage and scaled-down Sergeant 
l'eflon-covered ablative nose cone (top) carried 
148 mc. transmitters in its circular base, with in- 
tructures acting as antennas. Circular objects at 
nter of nose cone are antenna tuning capacitors. 
oped SPORT system (below) to track and 

h the flight. 








CONFIGURATION ABOVE resembles the one chosen for the Dyna-Soar vehicle and the carly Bell Aircraft hypersonic glider proposals. 


USAF Builds Capability for Hypersonic 


By J. S. Butz, Jr. lly competent Air | 
I | upervise the ton ictor 
Washington—Air Force has cr ind development work on new we ipon 
capability to manage the ( ( d ; been abandoned in only one major 
iopment ) vinged person \ ! 1 the rash program to a 
hicles, primarily by plaving lajor rok irge ballistic missiles. Ballistic Missile 
in compiling ne t CSSa¥ry nginecring i 1 ct up as the Air Fore 
lesigi ment agency for program 
ind its technical vi from 
Ramo-Wooldrdge and then | u 
( Sp echnolog' wratore 
National Acronauti pace Ad- 
ration and several 1 rcl yun 
in sit) rey ire 
mtributions te 
if hypersoni wrodynan 
ind heated structures without dir 
nal relationship in which — Force upport. But many such 


VARIETY OF CONFIGURATIONS studied for hypersonic flight is illustrated by the 
constant-span shovel-nosed model at the left. It might be possible to reduce high-tempera- 


ture area at the expense of poor lateral stability with this shape. Many arrow wings 
(above) have been tested. 
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MODELS of hypersonic vehicles are tested at 
very high angles of attack. 


Development 


zations also are assisting the USAF 
effort by developing design manuals 
hvpersomic aircraft under contract 

ght Air Development Division is 

Force group harged with tech- 

nical management of the Bocing Dyna- 
Soar orbital aircr 
velopment This division is also the 
Force for ad- 

d hyper oni vstems which ire 

and conceptual 
lo perform this advanced 
ign function, WADD is sponsoring 


1 wide variety of internal and contract 


ift which 1s now under 
management agency 


in the pr liminary 


gn stages 


ipplicd research programs intended to 
ve the organization an in-house capa- 
bility to perform the complete pre- 
liminary design job for winged and 
manned hypersonic vehicles, This in- 


INCREASE in nose bluntness lowers the 
maximum temperature on a vehicle at the 
expense of aerodynamic efficiency. 
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SPACE TECHNOLOGY 


EFFECTIVENESS of control surfaces on 


of the Air Force-Lockheed study of ver 


POSITIVE DIHEDRAL on a hypersoni 


appearance This MmCTCAascs the inter 


the location of maximum heating from t 


Shovel nos 
improvement in lift/drag ratio. 


of the lower surface. 





ersonic boost glide vehicles is one of the subjects 
gh-speed aircraft configurations. 


g (model No. 4) gives vehicle a “vee” bottom 
ime, reduces stresses in the wing and transfers 
ving leading edges to the ridge along the center 
| No. 8) has been investigated for possible 


ig Dag 2 iat 








TIROS 


GROUND 
STATIONS... 


Nerve Centers For A Satellite 


Over 25,000 informative cloud-cover pictures have been 
received from TIROS I since it was launched on April 1. In two 
months the satellite had completed 1000 orbits and travelled 
27,500,000 statute miles. This means not only that TIROS 
itself has performed as planned, but that the complex problems 
of command and control, as well as signal reception and proc- 
essing, have been successfully surmounted. Like the satellite, 
the special ground station equipments were designed and built 
by RCA Astro-Electronics Division under the auspices of 
NASA and technical direction of the U.S. Army Signal Corps. 


Major components at each of the four ground stations include: 


®@ Five TV receivers and four beacon receivers used in diver- 
sity reception to minimize signal fading 

® A programmer which pre-programs different combinations 
of operating modes, and a 200 watt command transmitter 
A TV monitor to display the picture signal for the automatic 
recording camera. The camera is equipped to make either 
positive or negative films 
An indexer and sun angle computer which generate an 
index number and sun angle indication for each picture, 
used for geographical orientation 
An attitude recorder which picks up the earth-horizon signal 
for spin axis position computation 


@ Two standard 4-channel tape recorders to back up the 
monitor 

@ Two paper recorders to monitor forty telemetered satellite 
parameters 

@ An antenna programmer which directs the antenna to fol- 
low the orbit of the satellite when it is in range of the 
ground stations 


All program functions are timed by a master clock which is 
synched to standard time signals from WWYV. In addition to 
normal picture direct transmission and record functions, the 
programmer can also command spin-up. After two months the 
spin rate had decreased to 9.4 rpm's due to the effect of the 
earth's magnetic field. On command from the ground, two 
solid propellent spin-up rockets on the satellite were fired, 
increasing the spin to 12.8 rpm's. 

AEDs own ground station was used to process photos from the 
magnetic tapes for the first one hundred orbits. 

The integrated design and development of these TIROS ground 
stations is an indication of AED's capability in total satellite 
systems. This capability will become increasingly critical as 
more and more complex satellites and space probes are !aunched 
to advance man’s understanding and control of his universe. 
To discover how you can draw on this broad R & D experience, 
contact the Marketing Manager, RCA Astro-Electronics Divi- 
sion, Princeton, N. J. 


(fe) The Most Trusted Name in Electronics 


SY RADIO CORPORATION OF AMERICA 
tA 





house design capability is regarded as 
the key to good technical management. 

Aircraft and airborne missile pro- 
grams are directed by WADD, which is 
supposed to perform management func- 
tions and provide technical support 
Management of these programs is han- 
dled by WADD’s Directorate of Sys- 
tems Management, and its Directorate 
of Systems Engineering is the technical 
idvisory group. Dyna-Soar development 
is being managed by these offices, as 
is the B-70, GAM-87A Skvbolt air 
launched ballistic missile, the GAM-72 
Green Quail decoy missile and all of 
the other Air Force weapons in develop- 
ment as airborne systems 

Ihe third major WADD subdivision, 
the Directorate of Advanced Systems 
lechnology, is the group which must 
be competent to judge the state of ad 
vanced technologies and has been di 
rected to maintain a capacity for the 
complete preliminary design of winged 
hypersonic vehicles. An especially close 
interchange of information between the 
three directorates is maintained in the 
case of the Dyna-Soar program, which 
is just out of preliminary design and 
will provide more concrete information 
on hypersonic vehicles after it has made 
1 few flights than all of the research 


performed to date 
'ypical of the applied research pro 
rams upported by the Directorate of 


Advanced Systems Technology are these 


SIX 
¢ Hypersonic configurations study by 
California Division of Lockheed Arr- 
craft Corp. Objective of this study is 
1 design manual contaiming analysis 
techniques for predicting the acrody 
namic characteristics of hypersonic 
ve hicles Oovct a large speed range Theo- 
retical portion of this study is comple- 
mented by about 500 hr. of wind tunnel 
test in the Von Karman Gas Dynamics 
Facility at the Arnold Engineering De- 
vclopment Center over a Mach number 
range from 2 to 18 

e Study of flow characteristics around 
a lifting body during re-entry into the 
itmosphere is being conducted by Gen- 
cral_ Applied Sciences Laboratories, 
Westbury, N. Y. Main problem in this 
study is concerned with the effect of 
the hot boundary layer flow near a 
body on the external free-stream flow 
outside of the boundary laver. This 
effect is of special importance in de- 
termining the flow interference between 
two or more bodies on a hypersonic 
vehicle such as the wing, fuselage and 
stabilizing fins. Experimental portion 
f this study is being conducted in 
AE DC facilities in the Mach 8 to 25 
range. Ultimate objective of this study 
ind many others of a similar nature 
which are supported by WADD is a 
simple design manual which will allow 
icrodynamic heating and pressure dis 
tribution over a hypersonic vehicle to 
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the effect of leading edge bluntn 
hypersonic vehicles. Model Nx 
extreme, while the large rounded 
maximum curvature which would bx 
family of models will also contribut 


are only a small portion of those t« 


WIND TUNNEL TEST DATA from t 


family of models above can be used to determine 
the aerodynamic and heating characteristics of 
th very sharp leading edges, represents one 
iding edges on model No. 12 have about the 
lered on a practical vehicle. Test data on this 
study of dihedral effects. Wings shown above 
lullahoma. 
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The Republic F-105D streaks to a new world speed record... 


powered by a Pratt & Whitney Aircraft J-75 jet engine 


On December 11. 1959. the Repub F-105D fighter-bomber The jet en powers the F-105D is the Pratt & Whitnev 
raced over the Mojave Desert at 38.000 feet. The course was Aircraft J-75 his same engine also powers Convair's F-106 
a 62.4 mile circle. With tem pe t of 3} degrees b Ww all-weather nterc ptor which recently set a new world’s 
zero. the Air Force F-105D whipped tt tht losed-cours straight-away record. Over the years. the Pratt & Whitney 
flight to establish a new world’s 1 [ f ) 1 Aircraft J-57 and 15 jet engines have broken 

Its highly a iced electronic rad nad associated equil virtuall very ma flight record 

ment. enable the F-105D to perform 1 ons at twi hi 

cadet toeed cession of dour collure, or unga sea NNT Ne? eee 
conditions. Its sy and power make it one of the most versa East Hartford iuilatal 

tile aircraft in history. A DIVISION OF UNITED AIRCRAFT RPORATION 
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be predicted rapidly with the engineer- 
ing accuracy used today for supersonic 
aircraft 
¢ Optimum flight paths for winged re- 
entry vehicles which will minimize the 
acrodynamic heating problem arc being 
investigated by the Convair San Diego 
Division. In this purely theoretical 
study, the calculus of variations is being 
used to calculate the angle of attack 
schedule to be followed by many types 
of winged vehicles re-entering along 
many different trajectories. These cal 
culations are being made on an IBM 
704 computer 
©Study of the similarity parameters 
pertinent to hyperse nic flow is being 
made by Flight Sciences Laboratory of 
Buffalo, N. Y Reynolds number 
Froude number, Mach number and the 
other fluid flow similarity parameters 
which have made it possible in the past 
for small scale model tests to be used 
in the design of large vehicles are not 
adequate for hypersonic speeds. The 
high temperatures of hypersonic flight 
cause physical and chemical changes in 
the air. An accurate mathematical de- 
scription of hypersonic flow is much 
more involved than a description of 
supersonic flow 
© Six-degree-of-freedom flight path anal 
ysis for hypersonic vehicles is being 
conducted by McDonnell Aircraft Corp 
making maximum utilization of the ca 
pacity of an IBM 7090 digital com 
puter. This program is set up so that 
a wide variet f problems may be 
solved quick] from those involving 
point ma ibiects with two de grees of 
freedom to the most complicated six- 
degree-of-freedom studies of winged v« 
hicles vhich autopilot responses and 
rotating machinery effects are taken into 
consideration. Results of this work will 
be published in a WADD report which 
will describe quick computation meth 
ods for vehicle performance along any 
trajectory with reasonable navigational 
accuracy and to make error and disper 
sion analyse ibout nominal flight 
paths 
eFree flight model test program is 
being managed bv the Flight Branch at 
WADD. In this program, large scak 
models of winged hypersonic vehicles 
will be boosted to Mach 20 by Air 
1S-609A rockets, which will be 
to the NASA Scout vehicles 
t of these models will be ready 
r. Thev are now in the 


ve 


i i ' 
preliminary design phase Iwo types of 


models will be used: acrodynamic mod 
cls for external configuration studies and 


} 


tructures models which will carry full 

ile structural sections from hypersonic HYPERSONIC GLIDERS which have oaded, insulating skin to protect the load- 
chick bearing internal structure from high t res will require a sizable internal volume for 
the best structural efficiency. Models abc | in determining the best means of provid 


Flight Sciences Laboratory has 
ing this volume on a highly swept tria g. Model No. 13 has a modified cylindrical 


preliginary design contract for two acro 
dynamic models, and McDonnell has a fuselage. Conical fuselages with less 1 drag are used on Models No. 14 and 15 


similar contract for three structures Model 16 has a built-up flat-sided ind the fuselage on Model No. 17 extends 
models. In general, the models will test below the wing. Various degrees of lige bluntness also are studied. 
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Within two years 
-Ford will land 

a space vehicle 

\ onthe Moon 
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A 300-pound Lunar Capsule containing scientific instruments 

will soon make a “rough” landing on the Moon. It will be carried 

by a larger spacecraft to a location about 25 miles from the 

Moon’s surface, then released. A retro-rocket will cushion its impact. The 
Lunar Capsule will transmit vital scientific data back to Earth for a 


month or more. This unique space vehicle will be the product 
of Ford Motor Company’s Aeronutronic Division. 


cepts being used on the Bocing 
na-Soar, and they will provide the 
large scale hypersonic flight data. 
the model flights are successful and 
instrumentation and telemetry svs- 
function properly, they will pro- 
the best data available for the 
mm of hypersonic vehicles. 
possible that this large scale in- 
ition will solve the problem of 
ng the correct similarity parameters 
ise in hypersonic flow. If this can 
done at an early date, then the un- 
rtainty surrounding many of the very 
THIS LUNAR CAPSULE, ll scale hypersonic tunnel tests could 
now under development fted. A large number of these 


have been made to date, but many 


Ty , — 
for NASA’s Jet Propulsion tions still surround the interpreta- 
of the data, and it is not clear 
tly how it should be applied to the 
many space-oriented programs gn of full-scale vehicles. 

Nlodels which will be boosted to near- 
now under way at rbital speed by the TS-609A rockcts 
illed acrothermodynamic models 
1¢ Air Force, and it is probable 


Laboratory, is one of 


Aeronutronic Division - 


of Ford Motor Company. that thev will fail and disintegrate some- 
| near the end of their flight tra- 

These programs—and many others tories 
Internal applied research programs at 


related to advanced weapon systems and VADE) jadade econdyaemic beating 


tigations on highly swept wings at 
ingles of attack ranging from 
Aeronutronic’s multi-million dollar nus 90 deg. to plus 90 deg. Studies 
i . . being initiated on wingless lifting 
Engineering and Research Center, ics for hypersonic vehicles ’ 
: —_—— on - Detailed studies are also sponsored 
in Newport Beach, California. ix leased Che annie 
They emphasize Ford’s rapidly growing role f hypersonic vehicles, possible uses of 
a : ; ; ‘ metohydrodynamic cooling systems 
in meeting the needs of science and ¢ very hugh snceds. eficient sit inlets 
gh s| 


hypersonic speeds and every other 


defense in the Space Age. gn area pertinent to very high speed 


1 
ics 


computer systems—are being carried out at 


A booklet describing Aeronutronic’s 

complishments and capabilities is available Solar Power Unit 
accomplishments and capabilities is available Solar er I 
to you on request. To Generate 100w. 


Washington—Prototype satellite solar 
r unit designed to generate 100 
cing built by Hamilton Standard 
ion of United Aircraft for Wright 
Development Division and is ex- 

1 to be ready for ground test this 


Folding generator will mount ap- 
] 


AERONUTRONIC ximately 900 aluminum reflectors 4 


n dia. over a 100 sq. ft. area. Re- 
AERONUTRONIC DIVISION Jord Motor Company, oerenst PRODUCTS GRO tors, assembled in groups of 28 on 
< . ninum tubing, will focus solar light 
Ford Road, Newport Beach, California radiation collectors in their centers 
in’s heat is conducted to one end 
thermocouple, whose temperature 
ise to 1,000F, while the tempera- 
it opposite end, which is cooled 
radiation from the reflector’s back 
rface, may be reduced to 400F. Tem- 
iture differential causes a_ voltage 
flow. 
Solar generator capabilitv eventually 
be increased to an output of 


Career opportunities are open for engineers and scientists 00 w 
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ANNOUNCING A NEW DEVELOPMENT 
BY BENDIX 


*coon 


EMPERATURE 


MONI 


OR 


IBRATION 





FOR TURBINE ENGINE 


Provides a continuous condensed display of turbine 
engine vibration and temperature conditions 


A landmark in engine instrumentation progress is the Bendix* 
Temperature-Vibration Monitor which simultaneously displays 
the findings of 40 temperature and 8 vibration sensors strategi- 
cally located on all 4 engines of a turbine powered aircraft. This 


data is presented on the flight deck of the aircraft in bar graph 


form so that it can be continuously monitored and easily read 

The average displacement of 8 vibration pickups is displayed 
continuously on the lower cathode ray tube with the top of the 
bar graph indicating vibration displacement on the grid scale. 
This continuous monitoring of vibration immediately indicates 
excessive unbalance on the jet engine 

The temperature analysis normally associated with the exhaust 
gas thermocouples will locate faulty burners, bad combustion 
distribution and plugged nozzles or any unusual hot or cold 


conditions around the turbine engine exhaust. The temperature 


display in the “‘all”’ position presents maximum and minimum 
temperatures on the upper cathode ray tube continuously for 
the four engines as reference to a temperature datum set in by 
the operator. The individual engine temperatures can be 
displayed as 10 bar graphs whose deflection can be read on the 
tube scale as deflections above or below the temperature datum, 
and individual degrees may be accurately and easily read from 
the digital read-out dial 

developed for BOAC, is applicable 


to all airline and military turbine powered aircraft. The equip- 


The equipment, initially 


ment for the four engine installation is approximately 30 Ibs 
and includes the Temperature- Vibration Monitor pictured above 


*TRAOEMARK 


and a remotely mounted '4 ATR short box 


























Vibration indication for four engines with front 
ond rear pickups on each. Height of ated 
indicates total vibration displacement. 


Temperature “all” display indicating maximum 
and minimum temperatures above and below 
temperature datum for four engines. 


Temperature for single engine indicater all 
thermocouples indicating temperature above or 
below temperature datum reference. 





Scintilla Division br 


SIDNEY, NEW YORK 

















Load Cell to Be Used in F-1 Rocket Testing 


Type C-1C load cell built by Baldwin-Lima-Hamilton Corp. will be used to calibrat 
fanctional load cell which will determine weight and thrust factors of the Rocketdyn« 


rocket engine 


Dp. ¢ 


the Type C-1C cell. Cell, a compression unit, weighs about 1,500 Ib., 


PRODUCTION BRIEFING 


Lovelace Foundation for Medical 
Education and Research has a $150,000 
Atomic Energy Commission cortract to 
explore the possibility of establishing 
an AEC biological research laboratory 


in Albuquerque, N. M 





Vitro Laboratories Division of Vitro 
Corp. will continue to operate and 
maintain Eglin Gulf Test Range instru 
mentation under negotiated $7 million 
USAF contract 


Rocketdyne Division of North Ameri 
can Aviation has signed a_ reciprocal 
technical and commercial agreement 
with Societe d’Etude de la Propulsion 
par Reaction, Paris, France, for promo 
tion and sale of small liquid propellant 
rocket engines. The 10-year agreement 
provides the French company promo- 
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Picture shows engineers at National Bureau of Standards, 
adjusting five 300,000-Ib.-capacity proving rings acting in parallel used to 


is 20 in. 


tion rights for certain R 
designed engines in continent 
Turkey and Iran. Rocket 

similar U.S. nghts for SEPR 


U.S. Air Force has ordered 
3B twin utility 
tarv version of the Cessna 
will be fitted with de-icing 
icing equipment for all wea 
Deliveries will start in D 


nginc 


+} 


tion 


Acrojet-General Acrobe« 

fired from Natio 
nautics and Space Admin 
W allops Station are boosting 
payloads to altitudes of 150 
stellar and solar observations 


ing roc ket 


Westinghouse Electric Corp 
ing an air-portable nuclear 
being developed by Martin Cx 


Washit 


lia 


brate 
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From the home of 
Plannud Pineuring 
THE MODEL 711 


Ultra Sensitive Strain 
Sensing Elements. 
60-70 times greater 
sensitivity than other 
metal strain gauges. 


Strain sensitivity 120-140 
120 Ohm nominal resistance 


Resistance change linear 


with strain. 
Negligible hysteresis 


Suitable for static and dy- 
namic measurements. 


Combination mounting and 
handling fixture with each 
Strainistor. 


Manufacturers of light beam 
galvanometers and magnetic 
assemblies since 1945. 


CRD 


century 
NC. 


ELECTRONICS & INSTRUMENTS, | 
The Home of Planned Pioneering 


Twi-Ty 1407 Phone Uther 47 


? © tex 6216 Pine Station. Tue 10 Oblohome 


Serviced by Systems Engineering Offices of 


Airsupply - Aero Engineering Division 


of the Garrett Corporation 


Offices in All Principal Cities 





| ou can hear the future tick 


in the last silent seconds 


of a Rocketdyne countdown 











| YOUR...THREE...TWO 
4 


giant speaks—and 

Nearly every hour of 
near that dramatic mor 
engines of today. 

The best-equipped te 
gines in the nation are 
instrumented test struct 
Susana Mountains: Neo 

tocketdyne engine 


scientific 
NASA. Now huge bos 
of thrust are emergin 
Thor. 


And even while today 


projec ts con 


Jupiter, and Red 


row’s assault on 


space 
engineers and scienti 
forms of propulsion a 
jets, and magnetohyd 
groups are at work or 
lants. and dramatic ne 
propulsion systems. 


Rocketdyne, a 12-y 


Amer 


first with power for A: 


first with power for Out 


MEGCABOOM 
motor produ 
Texas, solid 
pounds of tl 


F 


ONE... a moment of silence. Then a 
t of man-made lightning flashes. 
ery day, Rocketdyne technicians 


as they test and tune the space 


lities for high thrust rocket en- 
r command. Rocketdyne’s finely 
re located in California’s Santa 
Missouri, and McGregor, Texas. 
owered most of the military and 

by the Air Force, Army, and 
me and a half million pounds 


the technical heritage of Atlas, 


ountdowns go on, plans for tomor- 


being made. At Roc ketdyne, 
nvestigating such advanced 
nuclear engines, plasma 


Meanwhile 


energy liquid and solid propel- 


ines, 


mic engines. other 


ces for both liquid and solid 
was 


neer in rocket technology, 


long-range ballistic missiles — 


nt solid propellant rocket 
Rocketdyne’s McGregor, 
lity — delivers 100,000 
test sled to 1,200 mph. 


ROCKETDYNE Iz 


A DIVISION OF 


TH AMERICAN AVIATION, 











0 FORMULA 


) look to AE/ for complete 
Electronics Ground Support 


























Please write for our Ground Support Brochure 


From nebulous idea to exact Mil-Spec in the finished product—American Electronics’ Ground Support 
Division has the ‘‘can do" to cover every phase of your Electronics Ground Support needs. With years 
of depth in electronics skills keyed to Ground Support applications, this experienced group of spe- 
cialists ensures mastery of support techniques imperative in meeting ultra critical military requisites. 
Whatever your function in the total defense picture, when seeking proven electronic ground support 
capability —to develop and deliver precision products with utmost reliability—look to the Ground 
Support Division of American Electronics for complete assistance and service. 


enaneennc «© WAS AMERICAN ELECTRONICS, INC. 


OPPORTUNITIES 
AVAILABLE uy GROUND SUPPORT DIVISION 


2112 NORTH CHICO AVENUE, EL MONTE, CALIFORNIA 





TELEPHONE CUMBERLAND 7-715 


PRODUCERS OF PORTABLE POWER + AIR CONDITIONING * MECHANICAL SUPPORT + ELECTRONIC SUPPORT + GROUND SUPPORT SYSTEMS 





AVIONICS 


AIRBORNE VOCODER, developed by Hughes Aircraft for use on the B-70 and F-108, permits 6:1 reduction in bandwidth or automatic 


encrypting of voice communications with no increase in bandwidth (left). Ground-based vocoder (right) for point-to-point communica- 


tions, provides duplex operation, weighs 200 Ib. Vocoder decomposes speech into basi 


then used by vocoder at receiver to recreate original speech. 


ements which can be transmitted in digital form, 


Vocoder Increases Channels, Security 


By Philip J. Klass 


Washington—Small, lightweight air- 
borne vocoder (voice-encoder), which 
slashes the amount of radio spectrum 
required for voice communications and 
permits automatic encrypting for mili 
tary security, was described here during 
the recent Military Electronics Conven 
fon 

Vocoder techniques are likely to 
find use in manned deep space probes 
and lunar exploration because the re- 
duced bandwidth cuts transmitter power 
requirements. 

New vocoder was developed by 
Hughes Aircraft Co., under Wright Air 
Development Division sponsorship, for 
the North American B-70 and F-108, 
under a program known as Project 
Quicksilver. The object was to provide 
dependable, secure long-range air-ground 
communications. Strategic Air Com- 
mand plans to evaluate the Hughes 
vocoder for possible use on existing 
bombers to increase security of voice 


communications, 


Airborne Vocoder 


The new Hughes airborne vocoder, 
which can encode voice in either analog 
or digital format, weighs only 60 Ib., 
occupies 1.3 cu. ft., and consumes less 
than 100 watts, Hughes’ A. J. Strass- 
man reported here. (The report was 
co-authored by K. C. Stockhoff.) ‘The 
unit is designed for simplex operation 
\ duplex model vocoder, designed for 
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ground-based point-to-point us¢ 
200 Ib. and includes circuits b 
compressing and digitizing spec 
well as converting 


back 


transmission as 
tal information into 
speech 

In vocoder articulation § t 
ducted by Hughes, up to 90° 
individual word 
which should provide an 
intelligibility of 
Sentence intcllig 


wer int 
ovet-a 
tence about 
Strassman said 
is higher than that of individual 
because of inherent redundancy 


tence structure 


Speech Compression 


First vocoder was developed 
Bell Telephone | 


program 


late thirties by 
tories 
better 
more efiicient methods of transm 
In recent years, the military 
have sponsored considerable resea 
the field of speech compression 
at reducing the bandwidth requi: 
voice communications in_ ord 
squeeze more channels into th 
spectrum and or to improve 
(AW Aug. 17, 1953, p. 316). 
Normally, a bandwidth of about 3 
cps. is required for voice comm 
tions of good intelligibility. If en 
ing is required, voice must be con 
into digital format which incr 
quired bandwidth to about 32,0! 


as part of a 
understanding of spec 


according to Strassman 


The Hughes vocoder. slash 


andwidth required for voice communi- 
itions to between 250 and 500 cps., 
permitting six or more times as many 
oice channels as conventional (uncom- 
pressed) communications. En- 
rypted vocoder voice can be trans- 
nitted with a bandwidth of only 3,000 
ps., the same bandwidth needed for 
mventional unencrypted communica- 
tions. 


voice 


Basics of Speech 


The human voice, Strassman said, 
consists of two basic types of sounds: 

e Voiced sounds, or vowels, produced 
vibration of the larynx under pres- 

ure of air from the lungs. 

¢ Unvoiced sounds, or consonants, pro- 

duced by movement or position of the 

lips, tongue and nasal passages. 

Ihe voiced sounds, or vowels, are 
the predominant carriers of information 
in human speech, while the unvoiced 

yunds give speech the characteristics 
which make it possible to distinguish 
ne person’s voice from another's. 

The voiced sounds consist primarily 
of harmonics of the frequency at which 
the larynx vibrates, normally in the 
range of 70 to 250 cps. for men and as 
high as 350 cps. - women. The 
unvoiced sounds have no definite har- 
monic frequency pattern, being com- 
posed of frequencies randomly distrib- 
ited throughout the spectrum and 

irving in amplitude according to the 
und being produced, Strassman said 
In most instances, voiced and unvoiced 
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THE Aaw-NEW 
PERFORMANCE 
CHAMPION OF BUSINESS AIRCRAFT 


GROSS WEIGHT 8000 Ibs 
USEFUL LOAD 3.200 Ibs 
RANGE 1.400 miles 


NEW, COMPACT SPEED-LINE NACELLE 








~“IZZD 


AERO DESIGN & ENGINEERING CO BETHANY, OKLAHOMA 








» COMMANDER 
(3550)! 


COMPARE THESE 
PRELIMINARY PERFORMANCE 
DATA WITH ANY OTHER 
BUSINESS AIRCRAFT IN ITS FIELD! 


The Aero Commander 680F sets new 
standards of brilliant performance! The 
efficient streamlining of the compact, 
new SPEED-LINE design combines 
with supercharged power to deliver top 
speed of 290 mph. Cruising speed, 
244 mph! 


NEW FUEL INJECTION 

New supercharged Lycoming IGSO- 
540 fuel injection engines develop 360 
hp at 3,200 rpm at sea level! Initial 
rate of climb at sea level is 1,660 fpm! 
Yet at 55 per cent power, normal fuel, 
the 680F will span 1,400 miles with 30 
minutes’ reserve! 


SINGLE ENGINE CEILING 
Here is high flying! Service ceiling, 
2 engines, is 28,500 feet. The single 
engine service ceiling is 16,100 feet! 
Yet the 680F is an 8,000 lb aircraft 
with 3,200 lbs of useful load! 


NEW LUXURY, TOO 
New sound insulation and above-the- 
wing exhaust maintain WHISPER- 
QUIET within the elegant cabin. 
Foam-filled, reclining chairs and the 
colorful interior feature rich fabrics 
and genuine leather: flying comfort 


unsurpassed! 


CALL OR WRITE FOR COMPLETE 
DETAILS OR VISIT YOUR NEAREST 
DISTRIBUTOR TODAY! 


ee 
% 


Another product : 
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sounds do not occur simultaneou 
human speech 

Chere are several different appt 
to the design of vocoder. ‘Th 
proach used by Hughes is called *‘f 
channel analysis.”” By means of 
of 12 bandpass filters, voiced 
are decomposed, or separated 
sound energy in 12 segments of 
audio spectrum from 200 to 4,1 
after first having passed through a 
operated gain adjustment 
(VOGAD) in which speech vol 
automatically adjusted to a uw 
level 

The bandwidth of the individ 
ters varies from 160 cps. at the 
of the spectrum to 75 
end 

The output from cach b 


»S 
5 cps. at the 


filter passes to a corresponding 
trum analyzer which measur 
power density of the sound 
signed frequency range The 
from each spectrum analyzer 
fed to an clectronic commutat 
time multiplexer, which examin 


magnitude of each analvzer out 
rn %1 


11h equen nce ever' 
econd 

The output of the multiplex 
then be transmitted as pulse amy 


modulated signal (PAM), or 


into binary form, as desired 


Receiving End 


At the receiving end, 


ntially reversed to $1 


that resembles 


human speec 


ire the same number of spc 
: | 

lvzers and bandpass filters, eacl 

the same segments of the 


the transmitter vocoder 


ferred to a 
generator,” provides the ener 


voiced or vowel sounds, while 


illed the “hi renerator 


in 
cnecrg\ oul 


erg 
1 


mant sounds 


y that produces the um 
Che amplitude of signal re 
the transmitter vocoder f 
ment of the audio spectrum 
ippropriate synthesizer to 
sound of comparable power 
The outputs from all 12 
ifter passing through filters 
move unwanted harmonics 
combined, amplified and fed t 
speaker 

At any instant when the sp 
predominantly unvoiced (consona 
circuit in the transmitter 
called the pitch extractor” 
vated 

This transmits a signal to 
ceiving vocoder which causes i 
mentarily disconnect its “buzz 
ator” and substitute a “hiss gen 
which supplies the random frequ 
contained in the unvoiced sound 

At such times as the human 
contains both vowels and con 


+ 


imultaneously, the combination is 
treated as if only vowels were present 
ind the hiss generator is not activated. 
(he output of the transmitter 
coder can take the form of pulse 
implitude modulation in which the 
utput of cach of the 12 spectrum 
nalyzers is defined by one of eight 
els, while the pitch extractor signal 
quantized into 64 amplitude levels. 


Modulation Techniques 


Normal voice can be digitized di- 
tly using pulse code modulation or 
lta modulation, but such techniques 
require 20,000 to 50,000 bits per sec- 
nd for adequate quality, Strassman said 
This high bit rate is seldom economi- 
illy justifiable for only one voice 
nversafion 
With the vocoder, its output can be 
mverted directly into a digital bit 
tream which requires only about 2,000 
its per second data rate. Furthermore, 
igital error rates as great as 1-2% have 
gligible effect upon speech intelligi- 
ility whereas they would cause up to 
0% of the characters in an ordinary 
letvpe system to be in error, according 
to Strassman. 
Various types of phase modulation 
frequency modulation can be used 
to transmit the digital bit stream. The 
ise of vocoder and digital transmission 
techniques should improve the relia- 
lity of voice communications in the 
high frequency band in the face of both 
natural and man-made interference, 
Strassman indicated 
Strassman said that any desired level 
f secure transmission of speech signal 
in be achieved through use of digital 
t stream transmission of voice 


System Savings 

lor point-to-point communications, 

number of vocoder bit stream trans 
missions can be time-multiplexed with 

significant saving in spectrum, facili- 

and cost, according to Strassman. 

Using the existing state-of-the-art, it 1s 
ossible to transmit 32 fully encrypted 
peech channels, with a substantially 
higher average to peak power ratio, 
ising facilities that now provide only 
24 non-encrypted voice channels, and 
vith much less complex multiplexing 
guipment, Strassman said. 

Using a bit stream rate of 2,000 per 

cond, the present vocoder design has 
ichieved word articulation scores of $5 
to 90%, giving near-perfect sentence in- 
telligibility, according to Strassman. 

he present Hughes airborne vocoder 
is fully transistorized, except for one 
subminiature thyratron used as a noise 
source. Airborne unit uses 250 silicon 
transistors and 915 diodes, which en- 
ible unit to operate up to 109C _ tem- 
peratures. Ground-based duplex vocoder 
uses 330 silicon transistors and 1,325 
silicon diodes. 
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Keeping up with thegone awirs we» The idea is to keep 
{ ne 


at least one step ahead — and it should be a go In business and industry, 
Beckman makes giant Steps easy. @ it may be a precision potentiometer in an electronic 
system, an analog computer to help pre-test a space vehicle still on the drawing board, 
an amino acid analyzer for medical research or a transfer oscillator in microwave com- 
munications... each establishing a commanding lead in its field.@ A component or a 
complete system — wherever electronics has, or should have application — thoughtful 
research, manufacturing and processing groups put Beckman on their shopping 
list. Wherever quality is something that is not just sprayed on, Beckman is a symbol 


of performance above and beyond the call of duty.@ In any business or service today, 


it pays to keep a ahead. 


Beckman 


BECKMAN INSTRUMENTS, INC. | FON,CA TRONIC COMPONENTS, INSTRUMENTS,SYSTEMS..FOR ANA 1S, MEASURE MENT,COUNTING 
AND CONTROL V NS: BERKELEY~+ HELIPOT~ SCIENTIFIC & PROCESS INSTRUMENTS « SPECIAL PROJECTS « SPINCO + SYSTEMS| BECKMAN 


INSTRUMENTS INTERNATIONAL, S.A., SWITZERLAND » BECKMAN INSTRUMENTS, G.m.b.H., GERMANY » BECKMAN INSTRUMENTS, LTD., SCOTLAND 





HOT EMISSION tube is placed in output beam of monochrometer to measure photo emis 
sion traits. Work being done by Dr. W. E. Spicer (shown), RCA Laboratories, Princeton 
on electron emission from semiconductor junctions is supported by Army Signal Corps 


Semiconductor Emission Studies 
Aim at Better Eleetron Tubes 


By Barry Miller 


Ft. Monmouth, N. J.—More efficient 
« ire th roal of a series 


Nn ci nto clectron emi 


tron tut 
being con 

S. Army Signal 

ynent Laboratory 

ratories through 


ma pI ec to be ex 
urces for tubes once 
better understanding 
ingle-crystal 

miconductors and 
ponsibl for it. They 


on from 


onventionally heated 
mixed blessing The 
the electron source 

1 tube operation possible 
It so has its wasteful side. Heating 
quires power which adds undesired 
weight in space and the heat generated 


nust also be removed 


Heater Filaments 


lor this reason, and the desire to do 
with the heater 


rst source of tube failure, 


filaments, usually 
scientists 
ome time pond red over and sought 
of improving clectron tubes by 
unheated I cold” 


, ’ . 
with materials like 


cathodes, 
polverystal 
conductor 


r portion of a cur- 
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emment-sup 
t 1 mission 
the Signal | 


t Belmar and el 


phenome 


ement 


Cold Cathode 
Kighteen 


" long ' } ntractor 
Sol Electr f Newark 
strated the rest several vear 

the Id thode tubs AW | 


ithode of th 
vith a por 
crvstalline mpound semicond 
magnesium xide—which emit 
trons in sufhicient quantity that 


tube can be operated without th 


tomarv tube warmup time and wv 
the need for a filament and it 
The tube thus avoids a frequent 
of failure, requires less power than 
parable thermionic device ind 
the space which normally would | 
cupied by the filament transform 
Parallel to th vork are seve | 
of study, pioneered by Jack A. B 
ind others at Bell Telephone | 
toric nto clectron emission fr 
surface f back-biased sem 
junction Such emission ha 


served at several laboratori 


INTERESTED 


IN 
REINFORCED 
PLASTICS? 


WE’D LIKE TO HEAR FROM 
YOU ... if you have a require- 
ment for reinforced plastics— 
particularly one with a diffi- 
cult applications engineering 
problem. We like the tough 
ones like the jet engine com- 
pressor stage of 700°F mate- 
ria] illustrated—but we’ll take 
on the easier jobs, too. 


Your problem statement would 
be welcomed. If you would like 
to know more about us we'll 
send you information on our 
background of experience and 
facilities. 


Write to: 


FAIRCHILD 


PLASTICS BRANCH 


Fairchild Engine & Airplane Corp. 
Copiague, L. I., N. Y. 
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Any time...any place...any mission 
wilcox-developed An/APX-44 TRANSPONDER 


safeguards Army aircraft 


Now being installed in U. S. Army aircraft, the AN/APX-44, de- 
signed and produced by Wilcox Electric, provides reliable IFF, SIF and 
ATC functions during any mission. 


The AN/APX-44 automatically transmits specially coded identifica- 
tion pulses when subjected to radar interrogation. These replies 
identify the Army aircraft as friendly and provide ground and airborne 
interrogators with position data, aircraft description and other helpful 
information. This transponder also reinforces primary radar replies to 
permit reliable tracking of the aircraft at extended ranges, despite 
conditions of inclement weather, ground clutter and dense traffic. 


Wilcox is producing these airborne units in quantity and on sched- 
ule for Army installation. 


The AN/APX-44 features minimum size and weight, modular con- 
struction, a crystal-controlled receiver and cavity-tuned transmitter. It 
is indicative of the electronic systems capabilities and experience of 
Wilcox. 


wi | €O XELEcTRIC COMPANY, INC. 


Fourteenth & Chestnut Sts., 
Kansas City 27, Mo., U.S. A. 





ber of semiconductors—silicon, — ger- 
manium, silicon carbide and diamond 
among others. ‘These observations led 
to speculation about the feasibility and 
potential advantages of a hvbrid elec- 
tron tube, with the semiconductor junc 
tion emitter replacing the normal cath 
ode, which might lic beyond this early, 
exploratory research. 


Research Efforts 


The Signal Corps, and to a lesser 
degree, the Navv Bureau of Ships are 
now supporting a number of compl 
mentary research cfforts regarded as the 
first steps in this direction. The Army’s 
cffort according to Dr. Dietrich 
Dobischek and Louis N. Heynick at 
Evans, is proceeding along two lines. 
The Cc ar 
e Further study of cold-cathode tubes 
ind the phenomena, still not theoreti- 
callv understood, behind electron emis- 
sion from polvcrvstalline materials 
@ Study of electron emission from single 
crystal pn junctions 

At present, the relation between the 
two emission phenomena is not known. 
Both involve some type of internal field 
emission, Hevnick savs. In the pn junc- 
tion, an internal electric field imparts 
ufficient energy to electrons for them 
to escape over the surface barrier 
Emission from magnesium oxide also 
involves a form of internal field emis 
sion and possibly, Hevnick savs, the 
same mechanism responsible for emis 
sion from pn junctions joins others in 
producing emission in the cold cathode 

In the area of electron emission from 
ingle crvstal pn junctions, the Signal 
Corps is backing fundamental studies 
of what it calls “hot” clectron emission 
under a two-vear $160.000 contract 
vith RCA Laboratories in Princeton, 
N. J 

Hot clectron emission refers to the 
heating of clectrons alone and_ not 
the crvstal lattice itself as is done in 
normal thermionic emission. 


Density Increased 

As part of this work, the company 
has reproduced and advanced earlier 
work with pn junction electron cms 
sion. RCA _ scientists increased the 
densitv of electron emission and the 
total current emitted from the junction 
by devising new techniques for coating 
the junction with cesium. The cesium 
coating lowers the work function which 
icts as a barrier, preventing clectrons 
from escaping from the semiconductor 

Uncoated silicon junctions emit 
fractional microampere currents; earlier 
cesium coating boosted this by several 
orders of magnitude. Now milliampere 
currents are obtained on a pulse basis 
before the crystal lattice heats up and 
clectron emission drops. ‘These pulse 
experiments indicate, Hevnick says, that 
a high order of magnitude emission 
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‘General Flectric can solve 
your special heating problems 


Whatever your thermal condition- 
ing problem, General Electric can 
design and build specialty heating 
products with a high degree of re- 
liability. Here are good reasons why: 


GENERAL ELECTRIC EXPERIENCE 
specialty heating dates from W 
War II, when we fabricated 
items as heated fiying suits 
camera covers. We are now pr 1K 
ing reliable heating equipment for 
the sophisticated requirements of 
today’s aircraft and missiles. Some 
examples: we are currently working 
on products designed to thermally 
condition propellants, batteries, elec- 
tronic components, hydraulic sys- 
tems, and airborne cameras. And 
these products can be molded or 
tailored to any shape desired. 


UP-TO-DATE MATERIALS, coupled with 
our extensive design and fabrication 
experience, enable us to build d 
ble, lightweight heaters that will with 
stand severe vibration or shock 
These materials are flexible over a 
wide range of temperatures, and 
possess a high degree of resistance 


ita 


to water, oil, and chemicals. The 
illustration demonstrates the mold- 
ing of a high temperature plastic 
material. 


FOR MORE INFORMATION, contact 
D. R. Barbour, Manager—Engineer- 
ing, Specialty Heating Products 
Section, General Electric Co., Cox- 
sackie, N. Y. (Phone Coxsackie 
6-5631), or mail coupon. 


| GENERAL ELECTRIC COMPANY 
! Specialty Heating Products Section 
Coxsackie, New York 
Please send bulletin GEA-6283A on “G-E 
Specialty Heating Equipment.” 
O for immediate project 
O fer reference only 
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Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Still ; 
Heavier |: 
than I 
Air... | 


STRATOPOWER'SS new, light weight axial-piston hydraulic motors 
» +. pack more power per pound! 
The .1 cubic inch production model shown here, weighs only L6 
pounds ... yet delivers a whopping 9 horsepower at 16,000 RPM. 
STRATOPOWER motors are available NOW in sizes from .05 
to 4.5 cubic inches . . . built to our specifications or yours. 


Tell us about your requirements. Write to Department S-200V 


WATERTOWN oivision 
THE NEW YORK AIR BRAKE = {i 
STARBUCK AVENUE > WATERTOWN WY. . 


Qualified engineers in hydraulic and contro! design are invited to investigate their potential in the STRATOPOWER organization. Please contact Mr. Watkins, Personnel Manager. 
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from silicon and germanium junctions 
is possible 

RCA is trying to hammer out a com- 
plete theory to explain junction emis- 
sion. One interesting byproduct of its 
work, according to Heynick, was a re 
cent observation of field assisted photo 
emission. Light focused on a_ back 
biased silicon or germanium pn junc 
tion produced clectron emission over 
and above that expected from clectron 
emission. Besides offering another tool 
for studving clectron emission, this sug 
gests the possibility of obtaining longer 
wavelength infrared photo detectors 

In addition to the work at RCA, 
Nuclear Corp. of America, Denville, 
N. J., recently began a search for a 
suitable group of semiconductors for 
junction emission under a $150,000 
Navy Bureau of Ships contract. Nuclear 
is looking at large band gap semicon- 
ductors which have the theoretical ad 
vantages of reducing the effect of clec- 
tron affinitv—which might make the 
cesium treatment unnecessarv—and a 
more stubborn resistance to heating 


Magnesium Oxide Types 


Since the initial demonstration of 
cold cathode tubes, development has 
continued on the magnesium oxide tvpe 
of tube and emission. Use of cold mag 
nesium oxide cathodes in electron guns 
for cathode ray tubes has been demon 
strated, according to Dobischek. ‘The 
cold cathode has been used in com 
bination with secondary emitters, lk« 
photomultiplicrs. One recurring and 
bothersome problem in cold cathode 
emission, however, is the falloff in clec 
tron emission due to heating after short 
operating periods. This could be over 
come, Dobischek says, by proper phvysi- 
cal de ign so that the cathode could be 
cooled to room temperature after emis 
sion heats it 

Rather respectable electron densities, 
in the neighborhood of 200 ma/cm’, 
roughly comparable to thermionic emis 
sion, are being achieved in the labora- 
torv here 

The cold ithode also tends to be 
noisy—presently an order of magnitude 
more so than a better quality thermi 
onic cathode. This rules out its use in 
preamplifier stages although the noise 
is not so excessive that the tube cannot 
find duty as an output amplifier. More 
uniform cathode preparation does lower 
the undesired noise. But it is not now 
known whether noise effects are a 
fundamental limitation. For this reason 
the Signal Corps is anxious to learn 
what mechanism or mechanisms cause 
emission in an effort to know how they 
can be controlled 

Currently, out-of-house Signal Corps 
work which may lead to some of thes« 
answers comprises 
@ $100,000 one-year contract with 
Tung-Sol which involves the study of 
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a new look on the horizon... 


FLYING 
PLATFORMS 
FROM 

DEL MAR 


Now, from Del Mar, a new weapons support concept 
provides three-dimensional mobility for our land and sea 
forces. Tiny helicopters, available in one-man or drone ver- 
sions, give manned-flight and cargo-carrying capability to 
front-line Army and Marine units. 

Weighing approximately 300 pounds empty, these miniature 
flying packages can safely scout hostile territory ...send 
back reconnaissance data... carry a man or critical cargo 
to strategic hard-to-reach areas... perform courier services 
and ASW duty at sea 


The new flying platforms are the latest in a line of advanced 
weapons support systems from Del Mar. For further infor- 
mation on these or other Del Mar weapons support and 
training systems in use by the Armed Forces of the United 
States, Canada, and other NATO nations, write to Dept. 
AW-932-4. 


Engineers and Scientists: investigate Del Mar 
for a rewarding future in hydrospace sciences, 
aerospace sciences, and environmental systems. 


national Airport - Los Angeles 45, Calif. 
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RADIATION 
ELECTRONICS Co. 


DIVISION OF 
COMPTOMETER 
CORPORATION 


Dept. A + 5600 Jarvis Avenue 
Chicago 48, Illinois 


Boeing Studies Antenna Radiation 


Scale model of a Boeing B-52G ject bomber is used in measurement of radiation patterns 


given off by the aircraft's antennas (AW Apr. 11, p. 101) 


W ork is under way at Wichita, 


Kan., division; model can be rotated around two axes as signals are transmitted 


impedance and oth 
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[otal electron emission ft 
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i 
junctions appear to be on 
though it is hard to isolate th 


ting surface and therefore be sur 


+} 


the densit l‘otal emission, however 
is still not in the class of the magnesium 
oxide type of emitter 

Besides this work in what might 
called internal field emi 
sion, the Signal Corps, the Navy and 
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upporting rk on 


ion madaucted at 
Institute \ rdin 
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ind external fiel 
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ing better electron tubes 
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Integrated accessory power 
and cooling system 


AIRESEARCH APU 


AIRESEARCH 
ELECTRONIC 
cc NG 


SYSTEM 





Propellant 
Speed Sens 
Turbine 
Alternator 
Hydraulic Pum 


Overboard 
Oil Temperature TITTY High Power Tube 
Regu/ator Coolant Pump 
Bootstrag / , 16 Electronic 
Reservoir Compartment 
Hvor ’ Cold Plate 
YOrau 
Hydrau ] Low Heat Load 
Pre arm r Devices 
Eviaor oat : 19. Cold Plate 
a }] 20. Power Pack 





























meets the most advanced missile and space vehicie requirements 


ered more missile APUs than any 
package for missiles and space vehicles ig system in the ex company, and is the leader in 
and hown here uses liquid immonia a 1\ inced electroni cooling svstems for 


AiRe earch has de velope la ingle s\-ten 


to meet incre ing accessory power 
the tace of exp idable ev ant, and each heat raft. missiles and spacer ratt. 

crea area has a s¢ ite temperature « AiResearch design and manufacturing 

This integrated acce y power and valve. Alternator and con rience in these two fields includes: 

APU liquid pr llant juid and solid propellant APUs;: hydrau- 

ind hot gas actuators and control 

tems: 3200 and 400 evcle alternators; 


1 plates; expendable and closed cycle 


r KTM 
ols , 
: } 


( voli rh vetem upplies hydraulic power assembly and 
for actuating systems, 3200 or 400 cycle tank are patterned after operatior 
three-pha e electri power for guidance proven components 

and control, and at the same time pro World leader in the design and 1 


vides cooling both for the API facture of cooling and acce 
ystem Ai Resear: ing systems. 
Please direct inquiries to Los Angeles 


ind liquid cooling systems; cryogent 


and all electronic equipment power 
THE CORPORA £4 
AiResearch Manutacturing Divisions 
Los A f er 


© Phe rv, Arizona 
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Systems and Components for: AIRCRAFT, MISSI AND INDUSTRIAL APPLICATIONS 








Total weight of new Kinetics 1200 V.A. 
inverter is only 18.4 Ibs. 


current. There are no moving parts, no 


Magnetic 

Semi-conductor 

Capacitors 

Filter 

Ail other electronic 

Operating 
Components 

Case & base plate 

Mounting hardware 

Total 


Dimensions 

Length 

Width, including 
base plate 

Height 


Important savings in weight and size 
have been achieved in a new static 
inverter designed and built by Kinetics 
Corporation. A typical inverter with a 
sine wave output of 1200 V.A., for 
example, weighs only 18.4 pounds and 
occupies only 220 cubic inches. Even 
more spectacular weight and size char- 
acteristics per K.V.A. can be achieved 
in units with greater output 

These inverters are ideal for aircraft 
and missile applications in the range 
from 15 V.A. to 15 KV.A. per phase 
Kinetics static inverters may be con- 
nected in wye, delta, or parallel. Each 
unit will carry its own share of the load 
in parallel operation. No complicated 
or expensive hookup problems are 
encountered 

The reliable Kinetics’ design uses 
rugged silicon diode semi-conductor 


elements that are able to carry heavy 


vacuum tubes, and no transistors in 
high current circuits. Efficiency exceeds 
80% at full load, dropping to 70% at 
half load 
Close frequency control and accurate 
e displacement is obtained with 
tal-controlled digital countdown 
circuitry. The Kinetics’ design offers 
low-loss regulation. A high degree of 
reliability is achieved by the use of 
extremely rugged components and the 
lack of complex circuitry. Write or 
phone for more information. Kinetics 
Corporation, Dept. K 410 South 
Cedros Avenue, Solana Beach, Calif., 
SKyline 5-1181 
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The most potent airborne Countermeasures 
Equipments yet devised are being produced in 
quantity by Hallicrafters for our military air- 
craft. Teamwork with our armed forces con- 
tinues to pay off for America-in more effective, 
more economical electronic warfare systems, 


hallicratters (') company 


Military Electronics Giwis 
Chicago 24, Illingia 
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“There is but one 
lamp by which our 
steps are guided—the 
lamp of experience” 

Patrick Henry 
For more than a quarter 
century, Hallicrafters has 
worked in close partnership 
with our armed forces on fast 
solutions to critical military 
electronics problems. Out of 
this priceless experience 
are emerging startling new 
ideas and hard-hitting, fast- 
moving techniques to keep 
our country one jump ahead 


in electronic warfare... 


after fa ; ind exoeris 


ré 1¢ rite ¢ 


hallicrafters Qe a 


Military Electro 3 Div »n, 4401 W. 5th Ave., Ct igo 24, Ill 
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> Transistor Manual Available—Thi 
Arinc Research Corp. has compiled first 
omplete listing of military and com 
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NEW AVIONIC 
PRODUCTS 





Components & Devices 


@ Displacement gyro, 


hie Sas ; 


Now you can 
do even more with 


TEFLON 
—made bondable by R/M 


Time was, you'd often rule out 
Teflon”* where it was sorely needed, 
simply because you couldn't make 
anything adhere to it. 

But not now. R/M has perfected a 
process that makes “Teflon” easily 
bondable to other materials and to 
itself with commercial adhesives. Now 
you dont have to design intricate 

Teflon” parts in a single piece or 
devise elaborate and costly fastening 
methods. 

R/M can supply “Teflon” sheets 
and tape with bondable surfaces where 
you specify them. Thus you can use 
the remarkable electrical and chemical 
properties of “Teflon” without worry- 
ing about how to make it stay put. In 
fact, you can take advantage of bond- 
ability and non-bondability in the 
same R/M “Teflon” part. 

A lot is happening in “Teflon” daily. 
To keep up with it, talk “Teflon” with 
the R/M man—learn of R/M’s com- 
plete “Teflon” service that can help 
you improve design and increase reli- 
ability even while cutting costs. Call 
one of the offices listed below or write 
Plastic Products Division, Raybestos- 
Manhattan, Inc., Manheim, Pa. 


Du Pont trademark for its TFE-fluorocarbon 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM © CHICAGO 31 e CLEVELAND I6 © DALLAS 26 
ENVER 16 © DETROIT e HOUSTON 1 © LOS ANGELES 58 
MINNEAPOLIS 6 . NEW ORLEANS 17 . PASSAIC 
PHILADELPHIA 3 © PITTSBURGH 22 © SAN FRANCISCO 5 
EATTLE @ @ PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
SINTERED METAL, ENGINEERED PLASTICS 
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N/D integral rolleron gyro 
wheel and shoft with pre 
cision instrument ball bear 
ing solves sidewinder reli 
ability problem. Actual ball 
bearing O.D. measures littie 
more then an inch 


"ip Designs Reliabitity Into Sidewinder Rolerons/ 


CUSTOMER PROBLEM: 

With ever-increasing speeds of new fighter air- 
craft, the rollerons of this aircraft-fired missile 
failed because they were subjected to environ- 
mental conditions more severe than those for 
which originally designed. 

SOLUTION: 

New Departure engineers in conjunction with 
Naval Ordnance Test Station solved the prob- 
lem by recommending a simplification of the 
original rolleron assembly. An integral gyro 
wheel and shaft was designed that maintains 
critical rolleron reliability. What’s more, the 


by) 


| a 9 AY oe a | 
SBALL BS 
proved reliability you can build around 


new design reduces inventories, assembly time 
and inspections. And today, this same N/D 
creative engineering and reliability can be 
found in more than twenty of America’s major 
missiles .. . in airframe, guidance, propulsion 
and ground support. 
If your product has unusual ball bearing de- 
mands, call in a New Departure Sales Engi- 
neer. He’s armed with a complete line of Min- 
lature, Instrument and standard ball bearings 
one that’s sure to do the job for you! 
Write Dept. L.S., New Departure Division, 
General Motors Corporation, Bristol, Conn. 


2 


fam, FT J! 2 


ARINGS 





—65F. Average angular momentum of 
1.25 million gm.-cm.*/sec. provides sev- 
ral minute f stabilization. Lear. Inc.. 


P.O. Box 688, Grand Rapids, Mich 


¢ Trimming potentiometers, 309 scrics, 
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tion Blvd., Manhattan Beach, Calif 
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THE 
VITAL 


DISCOVERER = 


PROGRAM sails 


LOCKHEED 
USES 


telemetry components 


Telemetry components designed and precision built by Dorsett 
Electronics will be aboard specially instrumented Lockheed 
Agena Space Vehicles to be flown in the Discoverer Satellite 
Program. 

Lockheed Missile and Space Division is the latest in a long 
list of missile and satellite prime contractors to buy Dorsett 
telemetering components for advanced aerospace research 
programs. 

Typical of the telemetering equipment originating at Dorsett 
Electronics is the Model 0-8 subcarrier oscillator. Requiring only 
6 volts at .7 (nominal) milliamperes primary power, this all- 
silicon transistor unit provides excellent temperature stability 
for drift-free data. With its compact packaging, the Model 0-8 
is ideal when electrical power is limited, space and weight are 
critical, and environmental extremes are to be encountered. 

For more information on the products and capabilities of this 
fast growing team of telemetering specialists or on technical 
career opportunities, write today! 


ELECTRONICS LABORATORIES, INC. 








119 WEST BOYD * NORMAN, OKLAHOMA ° JE 4-3750 
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DATICO equipment similar to that used in missile-carrying submarines and their AS-19 tenders will be installed at the Naval Weapons 


Annex, Charleston, $. C. The equipment is nearly identical except for addition of power supplies and a sequence timer 


New Polaris Checkout Devices Developed 


By Russell Hawkes 


Anaheim, Calif.—Datico aut 
checkout equipment for Navy's 
fleet ballistic 
$15 million of business for 
Division of Northrop Corp., 
of a basic unit designed for no particular 
ipplication and was with 
$70,000 of company money 

Lacking all of the specialized test 
components which must be 
with a specific application, Datico (dig 
tal automatic tape intelligence check 
out) was intended by Nortronics to be 
tailored to a variety of systems by the 
iddition of proper signal source 
uring devices and displays. ‘The 
neering needed to adapt the basic Da 
tico to a system to be tested is much 
less than that needed to develop a 
completely new set specially for the 
system to be tested, according to Nor 
tronics officials 

This advantage paid off in February 
1959 when Navy Special Projects Office 
decided it needed a new Polaris check 
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Tight Schedules 
Dr. William F. Ballhaus, Nor 


general manager, attributes tl 
of the company in winning th 
Datico contract largely to the 

to meet tight Polaris program schedu 
because of the building block develop 
ment technique. Ballhaus says the 
rapid advance of technology in the field 
of checkout equipment has tempted 
most companies to incorporate each 
new discovery in their equipment while 
sacrificing any possibility of early de 
Because of this, missile systems 


1) 
st illed on 


submarines, 


le 
i¢ 


livery 


field ahead of their 
ckout equipment. Often, he reports 
performance margin sought cannot 
the sy for which the 
equipment is designed 

In the second generation of Polaris 
inrying submarines, Datico elements 
vill be incorporated as part of an im 
proved system called TRACE. Nortron 
ics 1s conducting development work for 
TRACE under contract to Lockheed 
Missile and Space Division, system inte 
urframe contractor for 


ly in the 


used by stem 


gration and 
Polaris 

The design philosophy behind Po 
laris-Datico is to assure the readiness of 
the missile with a minimum amount of 
testing. This approach improves relia 
bility’ of both the and the 
heckout equipment by simplifying cit 
cuitry and cutting down operating time 
on components. Datico installation 
aboard submarines is limited to deter 
mining whether or not the missile can 
be launched safely and reach the target 
‘herefore, the emphasis is on the func 
tional testing of complete subsystems 
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SUBMARINE SYST 





BOX DIAGRAM for submarinc-installed Polaris Datico shows the versatile programm 


troller in shaded area headed “Basic Datico.” 
Nortronics adds a variety of service equipment to adapt the basic programmer controller 


ticular missile, airplane or electronic system. 


NORTRONICS Datico Vik. IIL missik 


idiness equipment is tested at Anaheim, 
ilif. plant before purchase by Navy 


ceptance tester simulates missile circuits. 


ut that in 
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Polaris checkout and maintenance 
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Bendix cermets {coromic-metalbe  moterials) 
beat the inferno-like heat of peoaet agin 
tests, using the latest types of alyminiz 
pellants, consistently show rero erosion inthe 
throat areas. 


The new cermets result from our experience with 


flame spraying, plasma arc spraying, hydro- 
static pressing, vacuum sintering, layer com- 
pounding and transpiration cooling. — 


True space-age materials, Bendix cermets have 


ing. For full details, wrhte, wire or phone: 


BENDIX CERMETS 
Jake Blast-Oft 
Heat! ~~ iad 


NOSE CONES JET VANES ROCKET NOZZLE THROATS 
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New fuel for Air Force by late summer—cCallery is now modify- 
ing the Government-owned plant at Muskogee, Okla. to produce 
illion Air Force contract. Plant 
high-energy boron fuels. 
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requirements only. At the 
be available for commer 
modification still maintair 
production. 


et, at least, no pentaborane will 
les. Also worth noting: plant 
capability for high-energy fuel 


PENTABORANE (BsHg) Performance Data—Potential of pen- 


taborane as a fuel is evident 


29.000 Btu /lb.—and its 
tions yield the following s! 
borane 
Oxidizer 
OF2 
F2 
QO 
NFs 
H:O2 
ClOsF 
N2Os 
NO: C10;* 
*More about NO.CIO,,. N 


ippear in this column next 


Pentaborane is soluble wit 
May expl 


compounds like acetone o1 


hydrocarbons 


Pentaborane is com] 
polyethylene, Kel-F, Vit 
MW rile for Bulletin Pe 


Is 1000 


its high heat of combustion— 
pecific impulse. Recent calcula- 
guilibrium impulses for penta- 
14 psia Is 1000/.2 psia 
466 
460 
421 
413 
399 
391 
390 
389 


hlorate, a new solid oxidizer, will 


ction in saturated and aromatic 
oxygenated or halogenated 
n tetrachloride 
all common metals, Saran, 
bestos, and graphite. 
ne C-1300. 


Los Angeles office open for West Coast technical service — J. R. 


Perrin, new West Coast R 
fuel and propellant users 
is 17618 Ventura Boule 
State 4-9328. 

In the Washington, D.¢ 
Room 709, DuPont Circle | 
N.W., ADams 4-4200 


For information or techr 
Cc allery ¢ he ie al Con [ 


entative for Callery, will serve 
Los Angeles area. His address 
Encino, California. Telephone: 


contact Richard A. Carpenter, 
ling, 1346 Connecticut Avenue, 


e: write Defense Products Dept., 
tox 11145, Pittsburgh 37, Penna. 


R Perrin 

Western District 
e Products Department 
y Chemical Company 


/ALLERY 


CALLERY CHEMICAL COMPANY 
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equipment on and off, feed control 


signals to the system, measure its re- 
BEST WAY TQ sponse against selected criteria, and 
report the results of the comparison 
to its operator Ihe Datico idea was 


to build a set having these features and 
then custom-engineer the elements 
* which must be peculiar to the system 


being tested 


A universal problem in the design 
PLUG of checkout equipment is that of de 


termining whether a malfunction in 


e 


dication is produced by a failure in 
D the system being tested or in the check 
rive in tapered pin until ends are out set itsel lo some extent. self 


ia lUl-1 aM @lelaldge)|(-leM-> 4efslal-lelamers | 011-1) checking features can be designed into 
a +} et but ortron} ( , COT re 

=4gelo}\,-1-mn do Mia oh d- Ma al do MM ot-1-t4lal-# - ut N a — 
rd iS a luxury item bringing 
assures a bone dry seal that with- iditional complexity and 


stands pressures up to 40,000 psi. ertal mount of additional 
Datico-Polari t 


multimeter 


Tina] ©) hYam ©) F- lets) (o)| 0) 2a laMia=rslaalcie male) oe 


ch 


a 
$ 


—— 


Now widely used on aircraft and 
eelt-t-11l-)- Sarl ale mn de) am oll les) ol-wm 1-1 a'1e) 


Valves, regulators, etc. 
*Pat. #2,821,323 


me | 


aH 


WRITE TODAY 
at @) 53 
COMPLETE 
ENGINEERING 
DATA 


lo] Gem) b4-) ielel auetel f. 


7 
$ 
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A gambler devised a game to be 
played with a friend. He bet 
the money in his pocket on the 
toss of a coin; heads he won, 
tails he lost. The coin was tossed 
and the money handed over 
The offer was repeated and the 
game continued. Each time the 
the ship's structure 


bet was for 42 the money then " _ SERanEaE 
Ind 1O When submerged. 


mpcn 


in his possession. Eventually the ; Pee 
" . Ompre OT nu }! 
number of times he lost was 


ca pressure 
| 
eck in the missile 


equal to the number of times he : ; ike a hae een cee 
I rt move up rr aown 


won. Quickly now! Did he gain. sweae wo inches Phe enclosure 
lose, or break even? Pacific Electronics Monthly uspended from double hinges on 

the bulkhead above it to allow the en 
It is about time that we told you about our research group in San losure to move and tip without being 
Carlos, California. This group is a rather powerful capability for crushed or ripped ipart by the motion 
the advancement of knowledge in electron physics. And in our of the ship. Flexible mounting is also 
adjacent San Carlos manufacturing facility they can find out in a ome protection against damage to 


hurry whether theory can be translated into hardware. Pe gram by the shock of detonating 
depth charges 


ANSWER TO LAST WEEK'S PROBLEM: If the conclusion were not valid, Each Polaris-carrying submarine will 
then every tree would have a different number of leaves; and you'd have two Datico sets inst illed in the 
run out of leaves before you ran out of trees. It’s valid missile control center. Either one can 

check all the missiles or they can be 


LITTON INDUSTRIES | divided for speed. The arrangement 


Beverly Hills, California ilso allows the operator to switch sets 
to determine whether a malfunction 


as 
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MODEL 1998 
MILLIVOLT-CONTROLLED 
OSCILLATOR 


TWO NEW VOLTAGE-CONTROLLED 


SUBCARRIER OSCILLATORS 


For High-Level or Millivolt Signals 


When millions of dollars ride on a single missile flight, precision insttuments CONDENSED SPECIFICATIONS 


are necessary to assure accurate, reliable data. In FM telemetering systems 184C 
@-mer subcarrier oscillators are well known as precision instruments. They input: +2.5 Volts; or 0 to +3 or +5 Voits 
rT | f f Output: Any preset value up to 5 Voits rms 

are not equalied in linearity; intelligence frequency response and fidelity; nto 5K load; or adjustable into 47K load 

efficient signal translation power gain; and stability of all characteristics Linearity: +0.1% of best straight line for 
~7.5% deviation 

under aircraft or missile flight conditions Stability: Less than +1% drift in 24 hrs. after 
3 second warmup 

Two new voltage-controlled subcarrier oscillators now available from e-mer input impedence: 500,000 ohms, resistive 


are the Models 184C and 199B. The 1996 millivolt oscillator deviates ful Size: 12" Cube 
IRIG Channels: 1-18 and A-E 
bandwidth with =10MV into a floating, balanced, resistive input. Common 


wr 199B 
mode rejection is typically 120D0B at DC and over 70DB to % the carrie sagen 3:30 enllieelt Gen ted iadiation 
Output: Any preset value up to 5 Volts rms 
>» 5K load 
The Model 184C is a rugged, precision subcarrier oscillator, packaged in a Linearity: +0.2% of best straight line for 
hermetically sealed 142” cube. It converts high-level signals of +3, +5, —5 Stability: Less then +1% drift in 8 hrs. after 
or = volt into an FM subcarrier signal with a conversion linearity of 0.1% 3 second warmup in 
In nee: 2, hms; bie within 
For rugged, accurate, stable subcarrier oscillators for any application con < pate meg yen i Cae 
tact emer. Size: 1.25” x 4.4” x 1.85” 
IRIG Channels: 7-14 and A 
Model 1998 available with over 50,000 
hm input resistance, stable within +5% 
under all environments; gives full devia- 
tion from =20MV signal 


frequency 


For complete information contact: 


MODEL !8ec 


Electro-Mechanical ——e 
Research, inc. 


P. O. Box 3041, Sarasota, Florida 





v= Vale ' ral NEW COMPACT 


ote} "f-3 5 DIESEL ENGINES 
‘Sametas tase e ms AND ELECTRIC SETS 


Announcing a new line of Caterpillar 
four-cycle Diesels that sharply reduce phys- 
ical dimensions and weight-to-horsepower 
ratio. Features of durability, fuel economy 
and dependability, long associated with 


Cat four-cycle Diesels, are retained. 
@ Four-cycle Premium Performance... 
at No Premium in Price 
Excellent Service Life 


Turbocharged or 
Turbocharged-Aftercooled 


New Compactness 

Less Total Weight 
Exceptional Fuel Tolerance 
Clean Burning of Fuel 


Power-output Ratings Are Realistic, 
Horsepower or Kilowatt Certification 
on Request 


Available in Industrial, Marine or 
Electric Set Configurations 


For complete performance specifications 
on these new Caterpillar Diesels or on the 
complete line, see your Caterpillar Dealer. 
Or, write to Engine Division, Caterpillar 
Tractor Co., Peoria, Illinois, U.S. A. Ask 
for the catalog on the complete Caterpillar 


Engine line. 


CATERPILLAR 


Caterpiliar and Cat are Registere of Caterpitiar Tractor Co. 





ignal is being caused by the missile 
or the checkout set 

The basic Datico consists of a 
programmer-timer with an integral 
punched-tape reader, control scanner, 
program board module, test point 
‘clector, digitizer, comparator, indi- 
cator and control, tape magazine and 
printer It commands service equip- 
ment specially adapted to Polaris to 
generate preselected test signals and 
other service equipment measures the 
uitput of missile subsystems for com- 
parison by the basic set 


Three Levels of Use 
Datico-Polaris has three levels of use 
watch mode, test mode and operate 
1} le 
e Watch mode is a continuous mon- 
itoring of aspects of the missile system 
could involve hazard to the 
the monitoring of the 
i] missile and war- 


it id cire ‘ 
e Test mode is the periodic mainte- 
nance check to make sure the launch 
ind flight control svstems are ready to 
function properh 
@ Operate mode is the final count-down 
heck made under pressure of time 
Ihe watch mode begins when the 
first missile comes aboard and remains 
cffect continuously with a techm 
ly qualified man always on duty at 
1¢ display panel. Datico is connected 
» the various subsystems of cach mi 
through the fire control switch 
Watch mode measurements 


laved nN a separate panel 


he panel is used to report on 
i) hazardous circuits in each mis 
] 1, y 
i IMCHIGINE 
@ Safe ready switch position 
@ Warhead arming-fuzing. 
elyniters and first stage 
I] n I nl ntal fa 


} 
tear | 
: r } 


vatch mod Isp pancl 
¢ Guidance temperature. 
e Guidance coolant flow 
¢ Internal pressure of 
Se 
» Tube humidity. 
® Tube coolant flow 
e Spare guidance capsule temperature, 
e Spare guidance capsule coolant flow. 
@ Header innulus around Jauncher 
tube) temperature high 
© Header temperature low. 
eAir sampler to detect hazardous 
nuclear radiation products 
¢ Launch tube temperature. 
Some of the environmental factors 
ire not associated directly with the 
In these cases a No-Go con- 
the circuits responsible for 
factors will sound an alarm and 
urn on a malfunction indicator with 
out placing a missile on a No-Go statu 
\fter launch of a missile, an action 
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CLOSER THAN YOU THINK 


Yes... The world has shrunk and now 

the Universe is shrinking, due to man’s 
restless thirst for knowledge. 

California General... fabricators of assemblies 
for missiles and rockets...is playing 

a significant role helping to bring the 


bodies of outer space closer to us. 


One of California General's products... 
exhaust nozzles for rocket engines...is an 
essential part of the vehicle which will 
eventually carry man into space... making us 


closer neighbors to the moon and planets. 


CALIFORNIA GENERAL, INC. 


Foot of F Street, Chula Vista, Calif. 





ENGINEERING 


ON BENDIX COMPONENTS 


i hange 
ding im 
( the 


point 


¢ Flight control loop gain 


th thle nlatform 





‘gs’ 


show underwater bear- displays heading and furnishes bearing and 
ing ond distance infor- bearing distance data distance to computed 
mation for Sonar to Vortac Station destination 


SONAR VOR NAV DOPPLER 


penn nent 


¢ Guidance computer-fligh control 


rf ‘ th the ; ] 


NAVIGATIONAL INSTRUMENTATION 


Compact Bendix Indicators Ss, We 

. * ® . top in » mich 1 py m On 
with wide application range vel (pitch: ox yam) of each ate 
Eclipse-Pioneer is long Omni Magnetic Indicators, Radio ed in the test. Jetevator pote 
experienced in the design, engi Magnetic Indicators, Distance In- tiometer feedback provides the t 
neering, and production of light- dicators, and Remote Couplers nal for comparison with tape value 
weight, compact, versatile naviga for use in TACAN, ILS, VOR, ¢ Stable platform-flight control loop 
tion instrumentation to meet both SONAR, and DOPPLER systems t with the guidance computer 
today’s and tomorrow’s needs If you have a navigation instru- ction, the flight ntrol tem 

Some examples are Bearing Dis mentation problem, benefit by our pper motors indexed to zet Stabl 
tance Heading Indicators (illus precise skills in this specialized tform-flight control loop gain i 
trated). Radio Bearing Indicators, area. Call or write today. ecked by caging the stable platform 
[ it] ind iV 


v gimbals cparateh 
predetermined angles. With the 

: gimbals caged at a known ingle, jete 

Eclipse-Pioneer Division : vator deflection is measured to see if 


the ontrol respo ic woth; , 
Teterboro, N. J ponse is wi hin toler 
Ince 


" 
District Offices. Burbank and San Francisco, Calif.; Seattle, Wash.; Dayton, Ohio; and Washington, D. C. Also he ke a af©e hi dr uli pre sure, 
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y fluid level, and fluid te mperature 
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ON OTHER BENDIX 
COMPONENT PACKAGES 


GEAR HEADS 


Compact units that provide output 
motor speed reductions. 


These easily detachable heads are 
available in various frame sizes, 
and supply reductions in ratios 
ranging from 7.22:1 to 42,471.90:1. 
Ball bearings are Classe A. B. E. C. 
, or better, and gears are cut to 
AGMA Precision II tolerances, or 
better, with backlash held to 30 
minutes, or better. Adaptable to 
variety of motors and motor gen- 
erators. Write for details. 


‘ 


Ya-INCH LOW INERTIA MOTOR 


Designed for instant response in servo 
systems. 


KIWI-A prime reactor experiment involved barrel-shaped device, about 5 ft. high and 5 ft 
in diameter, with a radioactive core of uranium-235. Hydrogen gas, heated to thousand 


degrees, was discharged into the atmosphere through a nozzle. 
The CK-1066-40-Al Bendix low 


nertia motor is a two-phase, four- 


© * 7 * 

~ T / ay i e, 400-cycle induction type and 
AEC Fires Kiwi-A Prime Reactor ole, 400-eyele induction type and 
able for servo systems. Measures 
mnly 0.50” in diameter and 1'%4" in 
System Under High eat State length. Unit consists of a squirrel 
cage rotor that rotates on precision 
’ ball bearings, a two-phase stator, 
Jackass Flats, Nev.—A power run of 1 r der hase of | aad = gor = oll rt ys er any 
\ ran n Standard motor has tapered shaft, 
but units can be obtained with other 
pe shafts and with center-tapped 

control windings. 


1 nuclear reactor system 
rate 


- 2 ; : Manufacturers of 
he 1 tem for ng t xperiment, 
1 cas gre GYROS * ROTATING COMPONENTS 
under conditions of ex- actor w ken o1 e remot 
rolled lara . hicl RADAR DEVICES * INSTRUMENTATION 


lear rocket program 1 PACKAGED COMPONENTS 


ntly by the Aton 

m and the National 
ind Space Administration several hour runs, at variou 
p. 102). r | within the 
Alamos Scientific heduled f{ later this 


conducting 4 Ki the reactor system 


Eclipse-Pioneer Division 


Teterboro, N. J. 


h and development in the nucleai 
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EQUIPMENT 


ero 
be LEGEND 
PICTORIAL DISPLAY PATH 
CONVENTIONAL PROCEDURE 


VOR/ OME STATION 
ATION 





piGy TERRAIN 


TYPICAL APPLICATION proposed for 
routing IFR trafic shows departure track 





paralleling arrival airway to expedite de 
partures. 


ITT LABORATORIES pictorial display is shown mounted in the cockpit of the company’s : @ 
Douglas DC-3. The device may be swiveled about for viewing by pilot or copilot. The ' tu es 


ITT display measures 15 x 13 in. and weighs 13 Ib. 


By Barry Tully 


New York—Pictorial navigation di 
} 


plays, derived from Vortac inputs, will 
be offered to civil aviation this fall 

he estimated cost of the display in 
which provide continuou 
graphical position information dur 
ing flight, is about $2,500. One such 


tr ’ 4 
struments 


} 


display device, produced by ACF Elec 
tron Paramus, N. J., was demon 
trated in flight to Aviation Week 
Initially, the map displays will serve 
in additional cockpit navigational 
instrument and as an aid in reducing 
ontroller communications in ter 

eas. The display devices will 
however, when the Federal 

Agency approves off-airways 

routing incorporating parallel and off 
et courses for aircraft equipped w 
the instruments. This will facilitate ar 


ith 


nd departures at terminal areas 

rencrally increase airspace capacity 

iding lateral as well as vertical 
ion 

FAA, using various pict 

ict conducting a program to 

ipproach, departure and en 

™ for aircraft equipped 

ITT DISPLAY indicates aircraft position by intersection of spiral and radial lines inscribed ylav instrument he pro 

Idlewild map, above, indicates aircraft position to the east of = gram nd 1 at the FAA’ experi- 


Atlantic City, N. J., 


on rotating acrylic disks 
Wilton VOR station 
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: 
f Sea = 


ACF ELECTRONICS is developing pictorial displays to use individual map slides, left ls containing 80 map frames. Aircraft geo- 
graphical position is indicated by means of a circular reticle, which moves beneath th ide. Parallel lines marked on circular index 


ire used to determine off-airways courses. Maps for the ACI display are produced by J esen & Co. 


( 


Pictorial Navigation Displays for Civil Use 


Renew terest rtac derived (AW M tend 


\ 


NAFEC Program Devi 


In 1 I ic p l 
' NA 


ces 


© ACF Electronics 
to AVIATION WEEK 
e| AA-developed device 


m that re 


x Yun 
e111 Laboratories, Nutl N 


} ' oY ; 
i ICTCld Di 


t will send to NAFE( 

his display ring 1s a function 

rotation of a 1 | line, and ACF DISPLAY, mounted in the company’s 
ra ted by the FAA i function of the rotation of Aero Commander 520, can be viewed from 
left or right seat or held on the pilot’s lap. 


prog 
National iation Facilities Ex- — line The 
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AuToePrt oO TFT 


OR / 


ANTENNA 


PROBLEMeo @® 


IF YOUR SPECS CALL FOR: 


A miniature integrating gyro 
designed for economy, 

with superior off-null 
characteristics, low power 
consumption, and fast warm- 
up time... 


THIS GYRO IS THE ANSWER 





MEASURED CHARACTERISTICS 1. Total Drift: less than 5’ /hour 
(uncompensated), less than 4°/hour per G. @. Storage Temperature: —65°F to 
+200°F (higher temperature modeis available). 3. Extremely stable thermally, 
with warm-up time to 5% of damping from —65°F within 7 minutes. &. Character- 
istic Time Constant for 6 degree memory angle unit = 0.87 milliseconds. &. P.M. 
Torquer with better than 0.05% linearity and 1 rad/sec peak steady-state torque. 
Unpack it, put it in the system — it’s ready to go. Availability - 90 days. Write or 
TW*X for detailed test data on the GI-H5 (Norwood 835-U, or field offices listed 
below). 


PRECISION PRODUCTS DEPARTMENT 
NORWOOD, MASSACHUSETTS 
Field Offices 


+ 66 Highway #46 2486 Huntington Drive 
A Division of Teterboro, New Jersey San Marino, California 


NORTHROP CORPORATION  wwictiessrouck Heights 7-0 “TWX Alhambra 9619-0. 





ented by the moving intersection of 
the two lines which are inscribed on 
translucent acrylic disks 

The ITT display has two scales, one 
called terminal area scale which repre 
ents a map diameter of 96 naut. m.., 
ind en route scale displaying a 390 naut 
mni.-ciameter map Vhis pictorial dis 
yay measures 15 x 13 x 2 in 
e Sperry Gyroscope Co., Great Neck, 
N. Y., also will supply a pictonal dis 
play device for the NAFEC program 
This will be based on the company’s 
doppler input ATN-118 display devel 
oped for the Army. This display device 
ilso will represent gcogt iphical position 
vith a spot of hight. Uhe display surface 
vill measure 1] x 13 in 

Other avionic firms planning 
narket pictorial displays for civil air 
raft include An wision of Amer 
in Bosch Arma, Bendix and Collins 


st of which stem from 


; 
) 


gn nav be built to wide 


irving degrees of sophistication 


ATC Applications 
Among the air trafh mtro ipph 
ms for routing of aircraft equipped 


’ 


vith picton Hispia cms are 


I ' sae 
@ Parallel departure tracks for 


paration vould pinimize gI 


lclay by per utting parallel flight path 
e Straight-in approaches to all runway 
vould be possible with the pictorial di 
rt ould follow ipp! yach 
late t vhich would permit th 
traght-in appt aches 
e Lower minimum altitudes would b« 
yossible in that buffer areas could be 


cduced 
, 


e Discrete climb and descent paths for 
ft 


rcraft of varving speeds would be 


yarticular beneht to yet aircraft 


Flight Evaluation 


1] 


1 flight evaluati f the ACI 
] ] ' 


tronics pictonal display imstrument 
mnpany s Acro Com 

Up n chmbout from 

rt. N a the aircraft 

can was turned on and the display 
ndicator connected. ACK’s engineer 
r test instrument was operating from 
rather than from VOR 
due to the paucity of operating 

tations when the program he 

6 in. umit can be held in the 
in this particular aircraft, 

uld be mounted on an emergenci 
pump handle between. the pilot ind 
its. Just where to put the dis 


mething of a problem as it 


isily seen by the pilot, vet 
gets tired of holding it in the lap 
jet transport aircraft, holding the 
ictorial displav could become a third 
lot function 
The Idlewild map was inserted for 
the 15 num. in. range scale and the mov 


ng reticle positioned itself on our loca 
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TASKS FIELD OF INTEREST 


A moderate sized organization devoted to the design and 
fabrication of aerodynamic research equipment, force meas- 
uring instruments and electro-mechanical energy converting 
devices; Task Corporation's field of interest includes fluid 


mechanics, 


solid mechanics, and optics. 


Our record of success attested to by the Task instru- 
ments and equipment now being used by the major 
aircraft and missile manufacturers and associated 
government agencies performing aerodynamic 
research, or requiring high performance electro- 
mechanical devices. Our technical staff has estab- 
lished an excellent reputation by providing new 


combinations of 


analytical and mechanical skills 


in the solution of difficult engineering problems. 


Should your requirement fall in any of our 
areas of activity we will be most pleased 
to discuss it with you. 


Phone PRospect 4-3100 or write: 


TASK 


1009 East Verr 


High Power Den 


AC-DC Electric Mot 


Aerodynamic Test 
instrumentation 


CORPORATION, 


ve., Anaheim, California. 


Pumps, Fans 
and Blowers 


Refrigeration Systems 
and Equipment 











SPLAI—SECOWVD WWF Frnt ArIg/v 


An effective Army must have split-second, exact combat intelligence. 
Republic's Missile Systems Division is working on one means of fulfilling 
this need for the U. S. Army with the AN’ USD-4 Swallow system: a 
completely integrated ground-airborne information-gathering system. 


The SD-4 system includes an all-weather, jet-powered surveillance 
drone, mobile ground command and information stations, and asso- 
ciated ground support equipment. The drone will be field-launched and 
employs any of a number of surveillance sensors. This high-performance 
unit will permit the field army commander to extend his view beyond 
the horizon to gain up-to-the-minute information. Its mission completed, 
the SD-4 will return, be recovered and readied for a new mission. 


The airborne-ground SD-4 Swallow system was designed and is being 
developed by Republic's Missile Systems Division under contract to the 
U. S. Army Signal Corps. 


REPUBUG @ AVIATIOWV a 


AMMISS44& SYBVIEMS mMe@Israwv 


MINEOLA, LONG ISLAND. NY 





PacAero Turboprop Engine Test Facility 


New turboprop engine test facility at Pacific Airmotive Corp., Burbank, Calif., featu 
Clayton dynamometer which will handle both U.S. and British engines of up to 6,000 
Above, an overhauled Rolls-Rovce Dart RDa.6 engine has been tested through 


operating cycle. Company says the dynamometer accuracy is better than one half of 


of the observed reading. Instrumentation is located in a separate room 


n N 


he 
iwimuth 
ibout the 
of distance 
to search along 
radial track 

i ted time distance 
oundspeed when flving off 
Thi iccomplished by flving 
iding and timing the pip over a 
on the map. Wind 
] readily discermble even 

vhen flying off-radial courses 
It seemed to this pilot, that to best 
utilize pictorial display instrument, one 
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In-Flight Test 


i lving r Mit 


m the 
pon a ual check fic 
tion directly over the runwa\ 
This is not to imply that th 
display equipment may be used 
precision approach to a runw 
is anv company planning to mark 
devices for this purpose. Inherent 


7 } 
theta system errors preclude th 


Quick 
Turnaround 


for instrument repair 


and overhaul 


Honeywell's Aero Division 
now otters a competent ver- 
satile service in the field of 
instrument repair and over- 
haul. This service is handled 
in Honeywell Aero’s separate 
Repair and Overhaul facility 
and 1s available to commercial 
as well as military organiza- 
tions. Most noteworthy fea- 
ture is the economical and 
quick turnaround of repaired 
devices Close control 
throughout the repair cycle 
resuits in consistent meet- 
ing of scheduled deliveries. 
Skilled personnel are well 
qualified to repair and over- 
haul even the most complex 
of missile Quidance systems 

Aero Division services all 
makes ot devices in the fol- 


lowing categories: 


Electronic Devices 
Mechanical Devices 
Pressure Devices 
Hydraulic Devices 
Nonfloated Gyros 
Floated Gyros 


For free brochure with com- 
plete details, write Minne- 
apolis-Honeywell, Aero Divi- 
sion, P. O. Box 330, 2600 
Ridgway Road, Minneapolis 
40, Minnesota. 


Honeywell 
[| Mititiny Predicts Group 
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Johns-/Vanville Announces... MIIN-KLAD | NTERLOK 


. +. @ new structural system interlocking Min-K insulation and high-temperature reinforced plastic 


Missile experience shows that in certain 
heat control situations no one material 
will perform as well as two (or 
an insulation with protective high-temper- 


more)— 


ature facings. 

Problem is how to effectively combine 
these materials into a structurally strong 
unit? The answer 1s Min-Klad Interlok 








1) Outer facing, 2) Interlocking 3) Core, 
any one of several Min-K formu , anc 


4) Inner facing 


All the above components combine 
custom-made st 


> to provide a 
ructural strong insulating system. 
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—a new structural system that interlocks 
Min-K insulation and reinforced plastic, 


metal or other high-temperature facings 


The result: one ! hat give ¢c 


designer every ad 


missile antage o 


temperature plastic or metal foil 
strength, toughness, rigidity’ Erosio 
sistance! High heat capacity! 


f 


plus the out 
Min-K insulation 
has the lowest thermal 
able for service temperatures up to 
Steady-state, and 
Min-K’s thermal conductivity is actually 
than the 
of still air 


an insulating core that 


conductivity avail 
OOO? T 
higher for transients 


lower molecular 


Wide range of facings 


For the hot face, the missile designer can 


Min-Klad Interlok in a wide 
variety of heat-resistant and/or ablating 
materials—asbestos-phenolic (ARP-40), 


specily 


and similar reinforced plastics, as well as 


tainless steel and other heat-resistant 


netal foils and meshes. For some require- 
ments, the cool face can be made of a 


different material—for example, one that 
offers characteristics required for bonding 


or fastening to other surfaces and parts 


Like all J-M Aviation insulations, Min- , 
K lad 


your specifications 


fabricated to 
skin 
cylindrical liners or 


Interlok is factors 


into external 
panels, heat shields 
component housings of any shape or size 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 


Credit, Ontario. 


JOHNS-MANVILLE JM 





the displays for low visibility approaches. 
Additionally, ACF says that its display 
(based on ideal inputs) will be accurate 
to 1/32 in. This means a possible error 
of .2 mi. (1,200 ft.) on 
hardly precise enough for a low ap- 
proach. The pictorial displays will prove 
of value as a positional check during 
VOR and radar approaches and during 
missed approach procedures. 


low ranges, 


Holding Pattern Ease 


One important advantage of the pic- 
torial displays will be the ease in which 
i pilot may adhere to a holding pattern. 
lo check this a simulated holding pat- 
tern was dr the surface of the 
display and flown with little difficulty. 
Following this a random lin 
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lo operate unit 
ransparent 
the acrvl 

ir¢ coded to 
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upon insertion scalics of 
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slotted plastic 
that the rotating 
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n response to distance inputs from 
DME T transponder 
In this manner the servo instrument 
raft position about the 


trace 


The disp 
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| 
informing the 


pilot where he has been, 
heading informa 
appr 
the 


pen 


nor docs it present 


ion Ihis can be ximated, of 


course, by estimating bug's track. 


ACF Models 


ACK Electronics will produce its pic- 
n several models; the 
roll maps with a 
f 80 frames per roll. The unit 
; ll handle individual map slides. 
Ihe RI-IB will 
handle onlh climinating 
if the bulk and the 
the map _ rolls 
Arinc AT 1- 
1 model measures 64 x 63 x 
veighs 4) Ib. The 34 Ib 
measures 64 x 63 x 2 in. 
l.quipment needed to operate the 


ACF pictorial display is a VOR receiver, 


described above, 


nap slides 
slew motor to 
Both models 
] ’ 
The larger 
34 an 


RI-1B 


SONIC 
drive 
empl h Cases 


Rl 


ind 
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Eyes of SAC, by Raytheon 


Raytheon radar capability flies with the 
Convair B-58 Hustler, helping point the way 
at speed Mach 2-plus and altitude X. 


Accurate, long-range eyes, this search 
radar-and-radome by Raytheon, as subcon- 
tractor to Sperry Gyroscope Co., is thejmost 
sophisticated in the world today, and marks 
Raytheon as the first electronics company to 
integrate radar and radome development for 
a high-performance aircraft. Other Raytheon 
airborne radars include B-58’s Doppler 


EQUIPMENT. 
DIVISION | 


a) F-) 
C Wa ° CO) fhm > 
eee KLEEN he eh Mew mhLELL EON E a — ee o 





Radar and Boeing B-52’s Search Radar. 

To date, over 1000 Raytheon radars 
have been delivered to our Strategic 
Air Command. 

Raytheon’s systems approach to cooling, 
weight and package problems assures that 
this equipment meets or exceeds the most 
advanced requirements for operational per- 
formance and reliability. 

For aircraft today ... for space vehicles 
tomorrow, Raytheon eyes point the way. 


For Airborne Radar Brochure, 
Write: Director of Marketing, Equipment Division, 
Dept. D1, Raytheon Company, West Newton, Mass. 
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Convair B-58 to Be Flying Testbed for J93 Turbojet 
Specially designed pod which will carry a General Electric J93 turbojet engine (powerplant for the North American B-70 Mach 3 bomber) 
is installed on the belly of a Convair B-58 Hustler prior to fitting (AW July 18, p. 75). Engine will be flight-tested in this configura 


tion to investigate air starts, transient control and afterburning; it also will be used to test ground handling characteristics. In flight, with 
the J93 operating, the B-55’s four J79s would be throttled back from normal cruise power 


1 DMET transponder and a Radio checkout in tht ninutes, a fferent missiles in the Ter 

Magnetic Indi itor, The power require- to Hycor iden revor tar group 

ment is that required to operate the Green and red lig] dicate funct roduction under the Navy contract 

DMET, 2¢ i.c. 400 cp g ol ilty missile, respectiveh e started in the company’s Pasa 
ACF savs that (assuming ideal in t equipme! ndicates specif 1 facilities, then transferred to a new 

puts) the positi racv of the dis- defective system re facility in Monrovia, Calif. Hy 

play I in 


} 


Interchange of plug-in modulk backlog now is about $9 million, 
mits the same basic test set to check t in company’s 10-year history 
Equipment Modification 

The usual fa ff’ warning flag 
7 uterments for 


AC ivs that 


Jep- 
what 
m ips 

The 


iga 


ind 
ermine 


Navy Contracts For 
Terrier-Tartar Devices 


juipment for 
family of mis- 
d at Hycon Mfg. 
under S6 million 


7 Boeing Produces Small-Turbine Castings 


t was devel 
n of Navv Bureau « Aluminum castings above are for reduction t output housings for Boeing Industrial Prod- 
John Hopkins Univer ucts Division's 400-shp. small gas turbin« nes. Casting at left has been removed from 
L.aboraton ] molding sand; gating system is still attach Casting at right is being trimmed. Internal 


moyplete 18S] conhguration of the casting requires nin n the molding process. 
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age 


Test control and » Automatic data p 
data processing recording and 
systems used ior processing 
rocket and system now 
missile testing being used in 
and designed tests of the new 
as a single ; hydrogen rocket 

oncept engine 

Bulletin 3022-x8 . Bulletin 3012-X9 


These technical brochures describe 

systems developed for the space age by 
Consolidated Systems Corporation 

All are operating systems...on the job 

today... producing data in space age 

applications where time and 

a performance are critical. 


High speed data > Rocket fuel 


translator and process control Read about them. Circle the 


editor system for system for . ° 

processing jet air rapid data brochures that interest you, jot your 
safety data Bulletin 3016-X7 

Bulletin 3021-X9 


name and address on the margin 
of this page and mail to CSC. 


snd New! Consolidated’s mass spectrometers designed to 
system 
for countdown ‘ : 
and pre-countdown system for supersonic aircraft. Write for full information 
checkout 
Bulletin 3017-X9 


analyze elements in outer space ground data logging 


CONSOLIDATED SYSTEMS ' CORPORATION 


1500 So. Shamrock Ave., Monrovia, California A SUBSIDIARY OF 


CEC / Bell & Howell 
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Grumman Aircraft Engineering 


General Dynamics Leads Military apa 
Contractors; Boeing Is Second 


) American Telephone & Tele- Sperry Kand Corp 


Hughes Aircraft Co 


Washington General Dynamics 
¢ 


ts 


Klectror 


graph Co 
Corp received defense pri. ie contrac connant 
mounting to nearly $1.5 billion in i — 

o ‘ {vm Lota 
1959 to move into top position among 


lear ' r trv 
military contra TS 
Tote Kadio Corp. of America 


' ri ’ , () 5 r 
na summar of major 1959 awards, Bendix Aviation Corp 


Defen Department reported Gencral MeDonnell Alireraft Corp lix-Westinghouse A 


Dynamics replaced Bocing Airplane Co mn incasencePr 
ractol In the 
| iwards 


the 


] : , 
siagiarics =F 
2% of the 
defense con 


kheed \i 





ind per cent of 


MILLIONS 
orf 
KANK COMPANTES DOLELAKS 


i.eneral Dsnamics Corp 


t 
j 


Kecing Airplane Co 
Lockheed Alreraft Corp 
1 r ‘? r 


> 5 : 9 64 


Total Aviation Stock Prices Show Some Recovery 


i. North American Aviation, Ine 


freneral bleetrice Co 


Both aircraft manufacturing and airline stock prices showed signs of recovery in the second 
quarter of 1960 after drastic declines that accelerated in the first quarter. The sharp 
reaction of aircraft stocks after the U-2 went down in Russia can be noted beginning 
with the weck of Mav 6. Rebound in ne stocks occurred after the Civil Aeronautics 
6. Martin Co Board announced its rate of return decisi Ihe chart is based on Securities and Exchange 


Douglas Aireraft Co 
; lex in which the base year—1939—equals 100 


< United Aircraft Corp Commission compilations and on SE( 
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NOW Piper presents the Ap iche G. newest, 


version of the world’s most popular executive twin 
‘atures including two new pictt 
} 
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id decor, new improved ca 
too New cusier nos 


improved, more finel 


rear-down (150 mph) ar 
rent in the Apache G ts the most 
Ou want 
ty of component 
nec 
finement 
llions of hour 
ty that’s! 
Atlantic 


‘ 


BEST SEAT IN THE HOUSE 
have flown in the Apache G 


dow on each side. Greatly 


ity, too. Just one of many r 


on the new Apache G 
see your Piper dealer or write 


ATTRACTIVE LEASE AND FINANCE PLANS for Apache G catalog, Dept. 8-W. 
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International Business Kethichem Steel Corp 
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Standard Gil ¢ NA later Co 
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Pan American World 
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+t | , 
t Electr ‘ 
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Curtiss-Wright Corp 


Goodyear Tire & Rubber Co 


International Harvester ( 
International Telephone & . 


Telegraph Co 


Northrop Corp 
: Greenland Contractors 
Olin Mathieson Chemical 
Corp 
erty P 
Marquardt Corp 
Thiokol € he ical Corp 


Continental Oil Co 
Refine es 
Continental Motors Corp 
\ 
Republic Aviation Corp ; Shell Caribbean Petroleum 
. . Co 
Chance Vought \Nireraft, Ine j \ 


Chereeler Corp 


14. General Precision Equipment 
Corp 
Thempeon Kamo Wooldridge . 
Ine Temeo Aircraft Corp 
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Ryan Aeronautical Co 


Kaman Aircraft Co 
Lene Ine 
Burroughs Corp 1 


Vmerican Machine & Foundry 
Coa 


Standard O11 ¢ of 


California 


System Development Corp 


Standard Coil Products Co 
f;arrett Corp ’ net ent Corp 
Morrison-Knudsen-Hardeman- 

Drake-Olson-Voung 
Massachusetts Institute of 
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Collins Radio Co 
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Socony Mobil Ol Co Goodrich (B. F.) Ce. 
(rer Hayes Aireraft Corp 
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FROM LABORATORY CURIOSITY 
TO MISSILE TRAJECTORY... 
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MICROELECTRONIC GRAY MATTER FOR 


TOMORROW'S air and sea launched ballistic mis- And by designing for microminiaturization 
siles will fulfill a pivotal role in the nation’s retaliatory from the start, not only is it feasible to 
arsenal. Directing their flight will be revolutionary guid- achieve far greater component densities — 
ance computers, miniaturized to a point far beyond the the development of standardized circuits 
limit of conventional design techniques. and functional modules also reduces the 
, ae ee ; numbers of components and connection in- 
But before this degree of miniaturization can be achieved ; ; E ” 
3 terfaces, significantly enhancing predicted 
in a computer that must be more than a laboratory curi- Pe , 
: : reliability. 
osity a radically new design philosophy must be applied. 

Engineers at G.E.’s Light Military Electronics Depart- 

ment are meeting the challenges of size and sophistica- 

tion by pursuing a predominantly functional approach 

to micro-electronics...exploiting the versatility of tun- 

nel diodes and other semiconductors in conjunction with 

thin film circuit wafers. 





MISSILE GUIDANCE 


Electronics engineers with experience 
and interest in this burgeoning field are 
invited to write informally for additional 
technical data or information on specific 
professional opportunities. 

Address inquiries to Mr. R. Bach, 
Department 64-WD. 


ELM Ee 3D 


LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD, UTICA, NEW YORK 


“FRATERNAL TWINS” 
The unit at left represents a missile-borné com- 
puter developed by Light Military and miniatur- 
ized by conventional techniques to near the limit 
of 1960’s state of the art. The 1961 experimental 
model along side (providing equivalent function) 
will be designed for microelectronics employing 
LMED’s thin film wafers in modular construction. 
It is about 1/20th the size of its “fraternal twin.” 
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of these materials do not absorb energy, 
but merely store it for release as rebound 


energy. 
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constant non-rebound force throughout bea E =< ¢ Ee i PRODUCTS INC 
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GLADHAND, DOUBLEDRY, 
GIRTH AND MARKUP 
IN ELECTROLAND! 


They! salute 


eon’ 5 Where's the name 


RING-A-DING! F 


# 


ee whit and 
qnger snaps oH 


vhat, DOES this 


b Who gave YOU 2 key 


We doa few iiltie 
sombany make BB things like making 
anyway rw & radar sts, om m 
that I Lhink of 47 unication and tele 
metry antennas 


and microwave 
components and 
electronics and 
electromechanical 
devices and... 


Where's GANOGA? fe 


tothe washroom? © 


Look, get the name of the 
company up there, B16... 
in big block letters and 


at we do! 
EN 


missile range jnsirv- 
mentation and digital 
data processing and 
test equpment and... 


And im B16, BLOCK LETTERS, 


8e€... $o when they turn the page 


the image still i< there! 


Ieansee it 
right now, OH, 
e <i. Great idea! 
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1960 First-Quarter 
Aviation Exports Rose 
Washington—Aviati " 


f mil ion during 
« showed 


nparable 1959 per 
» Acrospace Industrie 
AIA reported the cCxp 
e New transport aircraft, 
, i] if f .” mill 
with nine unit lune 
for the first quarter 
e Utility aircraft, 
f S46 
units valued 


thre month 


Martin Acquires Interest 
In Nuclear Corporation 
George M. Bunker, chairman of the 

ird of The Martin Co., announced 
vat Martin had icquired a substan 
tial interest in the outstanding stock 
and debentures of the Nuclear Corpora 
tion of America. Mr. Bunker said the 
companies have a common interest in 
the nuclear and electronics fields 
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CAB Accident Investigation Report: 


CAB Reports Findings in Crash 
Of Mooney Model 18 Lightplane 


al other vcard t 





On Sept 1959 ibout 1430' EDI we alrcT Ss 

i Mooney M-I18C55, N 4174, crashed 14 e1 
m. west of the Culmerville Airport near 

Butler, Pa. Donald W.. Bailey, the pilot WK 

ipant received fatal 

a single-engine ingle place low 

ah noplane lemolished 4 

Baile planned a local VFR flight Structural Failure 

luration ‘ is seen to take eral t 
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ding. A loud 
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luck that th 
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Investigation 
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Lefebure Corporat 


Which of these 
Craig skills and 
services 
can help you ? 


Systems housing — light weight, high strength 

aluminum shelters, vans and trailers. 

Systems components — telescoping antenna 

masts, transit cases, cabinets, equipment racks. 

Systems installation service — layout and 

installation of transportable systems, through 

final checkout. 

Systems packaging research — engineering design 

and development for ground support and 

electronic equipment protection. 

Complete production facilities — to handle your 

complete packaging assignment. 

A unique “aluminum-chemical research” service — 

engineering “brainpower pool” for solving 

virtually any problem in aluminum and foamed 

plastic fabrication. 

WRITE TODAY FOR CRAIG'S 
CAPABILITIES BROCHURE 


Crag 
SYSTEMS, INC. 


B- 10, 360 Merrimack St., Lawrence, Mass. - Tel. MUrdock 8-696) 
ystems and equipment are another Craig specialty through 
n, Cedar Rapids, lowa—a Craig subsidiary 
: 
ad 


BFGoodrich 


Metal-clad 
De-Icer 
resists 
high-speed 
erosion 


B.F.Goodrich Cladheat 
De-Icer units withstand 
rain, dust, orhail at high 
speeds—sull keep func- 
troning dependably. 
Electrothermal heating 
elements are sand- 
wiched in glass-rein- 
forced resin, bonded to 
smooth metal skin. Unit 
is light weight; forms a 
smooth airfoil. Ask your 
B.F.Goodrich repre- 
sentative forinformation. 


B.EGoodrich 
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THE RAW MATERIALS OF PROGRESS 


KEL-F' Plastic . . . proved reliability for tough pressure assignments 


BRAND 


Shattering vibration . . . crushing acceleration . . . extreme KEL-F Plastic was chosen because it is chemically inert, ther 
temperature variance—these are factors Wiancko Engineering mally stable, has high impact, tensile and compressive strength, 
Company, Pasadena, California, is meeting in their differential and zero moisture absorption. This unique combination of 
pressure pickups for corrosive media with the help of KEL-F features, plus others such as easy moldability, makes KEL-F 
Brand Halofluorocarbon Polymers Plastic ideal for many uses in aircraft, rockets and missiles 
Included: O-rings, LOX lip seals, valve diaphragms, flow meter 
Used in rockets, these pickups measure the differential flow of and fuel bladder 
highly corrosive media, such as red and white fuming nitric acid 
and oxygen. The pickup operates efficiently between 0°F. and 
160°F., with a sensitivity change of less than 2% for a 100°F. 
change in temperature. The diaphragms (arrow above) are made 
of KEL-F Plastic and cast by Glaco Chemical Corp., a subsidiary For complete performance characteristics, write today specifying 
of Ekco Products Co., Whittier, California. The damping fluid area of interest t $M Chemical Division, Dept. KAW-70, 
; KEL-F Brand Light Oil ¢1. St. Paul 6, Minnesota 


KEL-F Brand Oils, Waxes and Greases, too, have remarkable 
properties. Their uses include: Compressor lubricants, damping 
fluids, hydraulic and pump fluids and liquid dielectric 


» Reg TM of IMC 


CHEMICAL DIVISION ”" 
i ae>>: 
Uiinnesora Minne AND anuracturine COMPANY 4 
V 
... WHERE RESEARCH IS THE KEY TO TOMORROW WR ” 
233 pF 





was bowed spanwise so that the middle 


hinge was about 2 in. lower than the root 

and tip. The middle hinge was intact with NEW AIRBORNE 
the portion of trailing edge member men 

tioned above attached. The imboard and 


outboard hinges had separated at the upper ; A ad 
ind lower weld Phese welds had very R 
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litt 





© penctration 

Ihe vertical stabilizer failed to the left 
} vith the rudder attached fell 550 ft 

rom the wreckage. When the rudder sepa STEPPING MOTOR 


from n rcraft the lower hinge 
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little wood failure 


Impact Forces 
There was som @ High torque, low speed 
had separated | @ Instant starting- 


In other 


imilar man | stopping 


f anv deter , 


Oo 


bom « - — 6 Low cost 


trength 


luring this in For remote switching, valve oy pase vin in einli 
that the Model 18} tion, indexing devices — wher 
156, the Board carricd | high torque - low speed cor 
Mooney Arnrcraft with split-second starting and st 
prod tion methods for th ping is required — Airborne’s 
The present company, which | ROTORAC motor offers exce 
rol oney Aircraft, Inc 
trict inspection 
it is received A typical C-220 ROTORA jard C-220 adjusted for 20 rpm 
mformity to weighs only 10 oz.. yet del f b. Speed may be adjusted for othe: 


al] fabri- 6 in.-lb. torque at 20 rpm Cnn) Seat Seer OS Se 
cat rt ! 1 ’ by § nst < , 

ype Aptos ee adn eat current draw + be pli rapid-action, one-way clutch to the 

rints. In addition, a conformity report | 115 v input. ROTORAC t ite output shaft, resulting theoretically 

each lot of par has to be filled ont vides a lightweight motor Capi in a very rapid Start-stop rotation. 

the number of units inspected, th of handling many electrical Under very light loads, however, 

onformance to the hydraulic switching functions 1 the inertia of clutch and output 

each step in the a performed by more expens shaft is sufficient to cause prac- 

mb; — t be inspected gear-head, brake-equipped motor tically uniform rotary motion. 

a The ROTORAC motor is a t! Under heavy loads, or with the 

rotary solenoid with a dynar idition of detenting action, the 

stable armature vibrating at a motion is of a stepping type where 

of 120 cps when operated f full torque is delivered and com- 

a 60 cycle power source. The plete stopping obtained within each 


performance at minimum cost 


tory motion consists of a p half of an a-c cycle. Because of 

stroke and a return stroke. Er y this start-stop motion, the starting 

from the power stroke is torque and the running torque of 

lized primarily for output tor the motor are approximately equal. 

although a small portion is st Available for either 60 or 400 

in a pair of balanced sprin cycle 115 v a-c, the ROTORAC 

utilized for the return stroke of can be supplied with variations of 

armature. This full cycle tab performance, mounting provisions 

place within each half of a ind output shaft configurations. 

cycle For further information, contact 

the aircraft the « Output torque is transmitted f1 iny of our offices. Write for new 

failed and the elevator the armature through a uni Product Bulletin PS-7A. 

aircraft momen 
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which failed the right wing Engineered Equipment for Aircraft and Industry 
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ift rolled rapidly to the right 


BER: i] fin separated. The aircraft HILLSIDE 5, NEW JERSEY ~~ Offices in Los Angeles and Dallas 
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The Richmond Arsenal was producing thousands of 
rockets for the Confederacy and experimentations on their 
deadly missiles were still underway as late as 1865. 

Today, as a vital part of one of the world’s largest elec- 
tronics companies, Raytheon’s Missile Systems Division is 
making significant contributions to the art of missilery. The 
exciting new Pin Cushion Project for selective missile identifi- 
cation, the constantly advancing Navy’s air-to-air 
SPARROW III and Army’s HAWK are examples of their 
outstanding creative work. 

We are seeking highly creative people to maintain 
Raytheon’s leadership in this challenging field. For these 
people, Raytheon’s Missile Systems Division creates a 


climate for talent perhaps your talent. 


/ Q " esintieiiiate: 
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ENGINEERS: immediate openings in Data Handling 
Circuit Design Packaging Electro-Mechanical Design 

Systems Test Test Equipment Design Systems 
Analysis High Power Radar Design Microwave Tube 
Application High Voltage Power Supply Modulators 

Microwave Design Systems Design VHF Circuit 
Design Operations Analysis Rader Systems and 
Mathematicians. 

Please apply to Mr. W. F. O’Melia, Employment Manager, 
Bedford Laboratory, Missile Systems Division, Raytheon 
Company, Bedford, Massachusetts. 


Y M/SS/LE 
RAYTHEON SYSTEMS 
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then fell nearly vertically to the ground 
The generally poor condition of glued 
wood joints throughout the aircraft appears 
to be a result of poor production tech 
niques Although deterioration from 
weathering was noted in some which had 
failed, it is not believed to have been of 
such a degree as to cause separation with 
little or no wood failure Ihe design prac 
tice of using glued butt joints without 
pussets of the equi ilent I considered poor 
In the later Models 20 and 20A this pr rb 
lem is overcome because the stabilizer and 
’ ure completely covered with ply 
vood and th irface acts as gusset for the 
tructure 
Similar] poor production techniques 
velds throughout 
f poor penetration 
the weld deposit or 
weld de posit and the 
ld should, if properly 
point in a tubular 
ng design strength 
Id fail it ata point uljacent 
rather than through the weld 


] 


Conclusions 
The Board c id that the inflight 
ral failure resulted from the sepa- 
xl joint. The Board 
that proper bonding be 
id glue was not obtained 
because of improper 
te hniqu I mtrol. It ilso concluded 
that the design practices did not provide a 
ficient margin of safety to guard against 
weakening of the structure over a prolonged 

period 

As a result of recommendations made by 
Board to the administrator of the 
i] Aviation Agency following this in 
ration, the latter issued an airworthiness 


lirective to correct these deficiencies 


Probable Cause 


The Board determines that the probable 


cc of this accident was an inflight struc 
might about bv the sepa 


yperly glued wood point 


, 


ronautics Board 
Worry GIliitianp 
Chairman 
Cyan GuRNEY 
Vice Chairman 
G. Josern Mrinerti 
Member 
Ar an S Boyp 
Member 


Supplementary Data 

The Civil Aeronautics Board was notified 

of this accident shortly after it occurred 

on Sept 7 59. An investigation was im 
mediately initiate » accordance with S« 

701 2) of the Federal Aviation 

Deposition dered by the 

ind were taken at the Culmerville Air 

port, Culmerville, Pa., on Oct 13, 1959 


ind in Kerrville, Tex., on Oct. 15, 1959 


The Aircraft 

N 4174. a Mooney M-18C55, manu 
wcturer serial number 339, was manu 
factured July, 1955. A_ production test 
flight was performed on Apr 30. 1956. 
ind the aircraft found to be airworthy. It 
vas classified in the standard category. A 
irrent certificate of airworthiness was is- 
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TEMPERATURE CONTROL 
EXPERIENCE 


B® REERIGERATION 


aC OULING 


pt 
Sensitive aircraft and missile components and 

ye ystems often require temperature control 
o within close limits — while ambient temper- 
itures fluctuate widely. Eastern refrigera- 
tion-type cooling systems are ideal for such 


onditions. 


Designed for the strictest military require- 
ments, these vapor-cycle closed-system 
packages are built around a highly efficient 
compressor powered by a special 400-cycle 
motor. Unique condensing and special 
cooling methods are called upon to meet 
the most unusual operating requirements, 


the most demanding specifications. 


Capacities range from 100 to 6000 watts; 
operating altitudes extend to 100,000 
feet. Some units, of the “boil-off’ type, 
perform almost without regard for ex- 


tremes in altitude and temperature. 


Call on Eastern for imaginative solu- 
tions to all avionic cooling problems 


. and write for new Bulletin 360. 


EASTERN 


HAMDEN 14, CONN. 


: 
uf INDUSTRIES 
ere: MAL/FRON 4 INCORPORATED 
L i 


Los Angeles Office: 4203 Spencer St., Torrance, Calif. Tel: FRontier 6 1921 





























BASIC TEST FOR MEDIA SELECTION: 


Ask anyone, 
anyone 
you re trying 
to sell in the 





aerospace market, 
what publication. 
he reads and 
respects most. 


powerful « t 2! force is a powerful selling force. 


ad Space Technology 


ABC PAID CIR LATION 75,668 


Blockhouse—Martin-Denver 
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Information Processing plays a vital role in the Lockheed 
Missiles and Space Division's activities—from aiding basic 
research and development to supporting current military and 
commercial projects. The Division's computing facilities are 
among the most advanced in the country and include: 
two—IBM 7090; two—Sperry-Rand 1103 AF; one—Control 
Data Corp. 1604, in addition to a variety of other advanced 
peripheral equipment. Future plans include several 

IBM 1401 Data Processors. 


Functions of Information Processing encompass: Preparing 
programs and operating large, high-speed digital computers ; 
responsibility for the Division's analog computing activities— 
including set-up and operation of analog computers, used 
both as simulators and in solving problems; the reduction 
of highly complex and critical telemetry data received from 
missiles and space vehicles. 


Further activities involve performing data reduction for 
Quality Assurance and Manufacturing, and programming 

of Administrative Data Processing and Financial Forecasting 
Problems for the entire Division. 


Expanding the scope and depth of present programs in 
Information Processing has created positions for engineers and 
scientists with experience in these important areas 


DIGITAL COMPUTER SYSTEMS DEVELOPMENT including 
monitors, compilers and information retrieval systems. 


HIGH-SPEED DIGITAL COMPUTER PROGRAMMING for satellite 
control, scientific computation, numerical analysis, and 
administrative data processing. 


TRAINING PROGRAMS conducted for computer programmers 
and operators. 


ANALOG COMPUTER OPERATION in solving complicated 
engineering problems. 


AUTOMATIC CONVERSION of flight data and scientific 
information utilizing analog and digital converters and advanced 
automatic control devices 


FLIGHT DATA AND SYSTEMS ANALYSIS including research 
in complex problems, theories and methods of preflight and 
flight data analysis; test performance research ; analysis 

and performance reports on testing, flight test data and data 
reduction 


DATA PROCESSING EQUIPMENT DESIGN including research 
and engineering in development of highly advanced 
data conversion devices. 


Engineers and Scientists: Work in the broad spectrum of 
Information Processing functions provides constant challenge 
at Lockheed’s Missiles and Space Division. If you are 
experienced in the above areas, you are invited to write: 
Research and Development Staff, Dept. G-17B, 

962 W. El Camino Real, Sunnyvale, California. 

U.S. Citizenship or existing Department of Defense 
industrial security clearance required. 


Lockheed / 


MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; the Air 

Force AGENA Satellite in the DISCOVERER, MIDAS and SAMOS 
Programs; Air Force X-7; and Army KINGFISHER 

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, 


SANTA MARIA, CALIFORNIA « CAPE CANAVERAL, FLORIDA 
ALAMOGORDO, NEW MEXICO « HAWAII 
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THE 1960's WILL BE 
A DECADE OF TIME 
COMPRESSION . . . 


More people will travel further in 
a shorter time—men will move in 
geocentric orbits at 18,000 mph— 
space probes will shrink our celes- 
tial environment. To accomplish 
these things, the time between re- 
search and application engineering 
wili shrink dramatically. 


Convair believes that the full potential of 
Technology in the Sixties will be realized 
through ideas originating in the minds of 
creative scientists and engineers. To im- 
plement this conviction, Convair-Fort 
Worth is pursuing an active research pro- 
gram in the engineering and physical sci- 
ences. 


A position on the staff of the newly 
formed Applied Research Section offers 
opportunity rarely found for physicists 
and engineers at the doctorate level. Re- 
search programs in the fields of astro- 
physics, relativity, gravitation, physics of 
materials, and geophysics are in the for- 
mative stages of planning and activation. 
Active and mature programs in electron- 
ics, space mechanics, and thermodynamics 
are underway. 


If you can qualify, a position within this 
section will offer unlimited growth poten- 
tial. For further information, forward 
your personal resume to Dr. E. L. Secrest, 
Chief of Applied Research, Convair-Fort 
Worth, P. O. Box 748 A, Fort Worth, 
Texas. 


CONVAIR/FORT WORTH 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 


123 
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Continued from page 23) 


Honors and Elections 


The Flight Safety Foundation’s Award 
of Merit, for distinguished serv hic 
ing safe utilization of aircraft, has be 

John Bryce Bartow pr 
research of Bartow Beacor 
itation noted that the hig 
runway lighting system develope: 
standard with th 

l on Agency, the U.S 

iw U.S. Na 

N.S. Hopkins, manager 

le Space Divisron at tl 
Devel pimcut Cente 
N. M ! 
iH an rect 


ELECTRONICS ENGINEERS | i"). 


The Columbus Division of North American Aviatior Dr. Robert J. Jeffries 
Inc., Columbus, Ohio, long a major manufacturer of t , 
high performance aircraft, including the A3J Vigi 
lante Naval Attack Weapon, and the T2J Buckeye Jet 
Trainer, is now a prime contributor to missile tec} 
nology with the development of a U.S. Army target 
missile. This offers new horizons, new challenges ar 


new opportunities for Electronics Engineers wit} 


backgrounds of technical accomplishment Chance 
‘ lange = 
I 


“ip Koushouris, 
electronics fields: ' \ ta and Ind 
Data Processing and Handling a BS Laborator stamrord 

: \ Renville H. MicMann, Ir 
Development of Advanced Large Antenna Systems ; mut 
Development of Microwave Systems Joseph D 
Electronic Checkout Equipment Design Waltham Laborator f 
Electronic Circuitry Systems, Waltham, Ma 
Electronic Product Development Sylvania Electric Product 
, , Dr. Frederick W. Wendt 
Electronics Packaging macs tome 
Microwave Antenna Development G il Electr \ 
Semi-automatic Electronic Test Equipment Department, Philad 
Solid State Devices Herbert A. Finke, direct 
r 7 , . r | ’ \ r 
VHF and UHF Antenna Development 


We are making significant progress in these advanced lobe 
tria Ss 


rt 


planning 


Dr. Isidor I. Rabi, t 
Loral Electron Corp., New 
Dr. Donald Wahl, engineer: 
alist for clectrom design 
resume to ( war San Dh 
; i) Dwnam f 
J. A. Hitchcock FF. Robert Walker, manag 
Engineering Personnel, Box AW-366 Gult Industt Inc., Met 
North American Aviation, Inc. 
ntat n Washington, D 


Electronics Engineers who are qualified, throug! 
education and experience, and who are seeking better 
opportunities to technically express themselves in any 
of the aforementioned fields, should address a brief 


mD 


Leonard D. Sullivan, senior 


Columbus, Ohio eaeeacey nme Col. 1 
John N. Glover, distr 

rado Sprin Col 
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THE COLUMBUS | 
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NORTH AMERICAN AVIATION, INC, | fins. Haand ive 
jana f planning and t wtor 
Malinowski, chief in pector 
: \ Bristol Aircraft, Ltd., Brist 
Home of the T2J Buckeye in ' th following 
and the A3J Vigilante , Walter F. Gibb, sa ind ’ 
urcraft; Roger White-Smith, dey 
ind ser manager-aircraft. Godfrey Auty 
eds Mr. Gibb a hief test pilot 
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Immediate openings: (1) EXPERIMENTAL PHYSICIST 
and (2) ELECTRONICS ENGINEER—for Advanced Pian- 
ning Division, on problems of measurement and control, 
advanced equipment. Good report writers. Graduate deg. 
desir. At least 5S years exp. Salary to $12,000(3) 
MECHANICAL DESIGN ENGINEER for complex test fis- 
tures, facilities. Exper. in design for (-450°F to 5000°F) 
environments desirable. Considerable proposal work. At 
least 5 yrs. design exper. Salary to $11,000. (4) ASSIST- 
ANT PROJECT ENGINEER —for major facilities, wind tun- 
nels, space simulation equip., etc. Fluid dynamics exper. 
plus training in at least one additional engincering 
speciaity (electronics, structural, etc.) required, At least 
2 yrs. exper. Salary to $9,600 


Write 
J. Leonard Frame, 
Pres. 


FrusDyne 


| ot i =f \ 
ENGINEERING CORP 


5740 Wayzata Boulevard, 
Minneapolis 16, Minn. 
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Need Engineers? 


Contact them through this 


EMPLOYMENT OPPORTUNITIES section 








ENGINEERS 


MOVE 
UP TO 
VERTOL 


AERODYNAMICS 
tstanding position which entails aerody- 
tudies in performance or flying quolities 
ynamic stability of VTOL/STOL aircraft 
speed stability and contro! performance plus 
tunnel or flight test experience are re- 


FLIGHT TEST INSTRUMENTATION 


2n who fills this responsible position should 
the cbility to design, develop, colibrate 
tall flight test instrumentation. Experience 


4 


gnetic tape and telemetering desirable 


ELECTRICAL SYSTEMS DESIGN 


enior level position requires 5 to 10 years’ 
raft experience in AC and DC generating 
bus distribution system design, electrical 
analysis, and AC and DC controlled circuit 


FLIGHT TEST OPERATIONS 


A ch enging position involving the planning of 
erimental and production flight test programs. 
nclude the preparation of test programs 

valysis of flight test dato 
t these positi 
IcadeMic 
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fidence to 


M. Adelberg 


Supervisor of Personnel Relations 
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EMPLOYMENT OPPORTUNITIES 


SPACE POWER 
PROGRAMS 


RANGING FROM AIR-BREATHING 
BOOST VEHICLES TO ION ENGINES At least 2 years of experience 


required in any of these areas: 


Scientists and engineers at G.E.’s Flight Propulsion Magnetohydrodynamics lon Acceleration 


Division are working with theoretical performance envelopes Plasma Acceleration Space Charge 
extending from earth orbits to intergalactic travel. Gaseous Discharge Electric Arcs 
Electron-lon Optics Heat Transfer 
We are specifically seeking physical science and lon Generation Rarefied Gas Dynamics 
research oriented EE’s and ME’s from related fields — 

Write informally, or forward your resume in confidence 


men who can contribute to development and design in areas 
to Mr. Mark Peters, Dept.64-WD, Bldg. 100. 


where for the most part only the physical principles 
have been well established. FLIGHT PROPULSION DIVISION 


| GENERAL @@ ELECTRIC 


Cincinnati 15, Ohio 
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IN SYSTEM 
ENGINEERING 


The chalk moves across the 
for bringing business needs blackboard, pausing, crossing 
out... yet giving mathematical 
form to a new idea, This may 


or opportunities to the at- 


be the beginning of a command 


tention of men associated in 
administrative, executive, 
management, sales and re- 
sponsible technical, engi- 
neering and operating ca- 
pacities with the industries 
served by McGraw-Hill pub- 
lications. For advertising 
rates or other information 


write: 


Classified Advertising Divison 


McGraw-Hill 
Publishing Co., 
Inc. 


330 West 42nd Street 
New York 36, New York 
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and control system that will not 
be on-line until the 1970s. 

It is also the first step toward 
solving the many complex 
problems inherent in large 


scale system engineering. 


Today, MITRE is active in every 
system area from advanced 
design through prototype devel- 
opment to operational evaluation. 
Here your individual contribution 
whether in command and 
control system engineering, air 


|, or experimental 


traffic contr 
electronic development — will be 
in the forefront of a 


new technology. 


Appointments to MITRE’s Technical Staff are currently being made 

in the following areas: Operations Research + System and 
Sub-system Feasibility Studies + Prototype System Development ¢ 
Advanced System Concepts and Design * System Cost Analysis « 
Operational Evaluation 


Inquiries may be directed to 


VICE PRESIDENT — TECHNICAL OPERATIONS 
THE 


MITRE 


Post Office Box 31 -10-W’Q- Lexington, Massachusetts 


MITRE, formed under the spor hip of the Massachusetts Institute of 
Technology, is a system endine rdanization engaged in the design, 
development and evaluation of lar e command and control systems, Jts 
convenient location in suburbar ffers excellent opportunities for 


advanced study under MITRE il educational assistance program. 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


ton DISPLAYED RATE: UNDISPLAYED RATE: 
Offer thee aa cee ene Cocinch for all advertising eppecring ©m — $279 g Jing, minimum 3 lines. To figure advance payment count 8 
AN ADVERTISING INCH is mecsured % Inch vertically on one column, °%020" words os @ line 

3 columns—30 inches—to a page PROPOSALS, $2.70 a line an insertion 

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 

in Displayed Style BOX NUMBERS count as one line additional in undispleyed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N.Y. 36, N.Y 











FOR SALE FOR SALE 


SPARE PARTS INVENTORY DC-4E 
C-46—DC-4-—DC-6 “O"-TSOH 


AUGUST DELIVERY 
AIRCRAFT LONG RANGE-OVERSEAS 
DC-6 Styled Airline Interior 
also Walnut Bulkheads-Bunks 
New 1959 Deicer Equipment 


70-80 S$ T a 
PRATT & WHITNEY a a 
R2800 CB16/17 ENGINES Loren otc. Goativas = 


Auto Pilot-3600 gal. cap.-Aux oil 


CALIFORNIA HAWAIIAN ; 


ANTENNA PEDESTAL poe na Lockheed Air Terminal, Burbank, Calif 
SCR 584—MP 61B Tel. TRiangle 7-3411 Cable: Flytiger TR7-3401 ° TH5-1714 


Full azimuth and elevation sweeps 360 degrees 
azimuth 210 degrees in elevation Accurate 

to | mil. or better over system Complete for full 

tracking response Angle acceleration rate: AZ. % FOR SALE 

» degrees per second squared EL.4 degrees per second 

squared Angle slewing rate: AZ 20 degrees per 

sec. EL. 10 degrees per sec. Angle tracking rate h | e 

10 degrees per sec. Includes codental drives. seleyns 37 eac ow time 

potentiometers, drive motors. control amplidynes 


Excellent condition Quantity in stock for in ™ sa 
mediate shipment ideal for missile & satellite 

tracking. antenna pattern ranges. radar systems J-65-B3 E 

radio astronomy. any project requiring accurate n ines BUSINESS OPPORTUNITY 
response in elevation and azimuth 
Complete description in McGraw-Hill Radiation i 
Laboratory Series. Volume |. page 284 and page in cans. 
209, and Volume 26, page 233 Inspection invited 


contact 


THE FLYING TIGER LINE INC. 


a Burbank, Calif 














Experienced Preliminary Design Engineers 


Resur to RO \ n Week 


$50 


RADIO RESEARCH FIFTH AVE Mr. Leone 


NEW YORK AERO INDUSTRIES, INC I 


INSTRUMENT co. JUDSON 1140 Brooks Ave Rochester 11, N.Y 


6-469) 
Tel. Fairview 8-1140-1 


Unusual opportunity for experienced. fixed- 























FOR SALE CONSTELLATION 1049. J” voc sur 


PBY SA. Two amphibians converted for 2 
passenger use. I >» - : 


For Sale or Lease 


C-46F AIRCRAFT Zero time S.O. on airframe & 1958 Bell Helicopter 47G2. fully equipped. 
eady to fi rre f pection dor 


engine. Total time: 882 hrs ge her ; alana’ 5.4 ile - 


: 





P 
ae = — Radar, comp. airline radio ‘ \rcata, Airport TE-9-2216 
Wit Wit t : 
al — Like New. 0-100-1 McCulloch 72 H.P. engine, all ac- 
‘ ‘ : ‘ Blade peller 31 


T-Category Kit Installed . ; 
CALIFORNIA AIRMOTIVE CORP. Dept. AW ammeter CS0.25. Compete One 6s parte. & 


Immediate Delivery 7139 Vineland Ave., No. Hollywood, Calif 
Phones: POplor 5-6202 TRiangle 7-1564 





If there is anything you want 


THE FLYING TIGER LINE INC. that other readers can supply 
Burbank, Calif. DOUGLAS C-54B OR ... something you don’t want— 


t ° tibl 
Coll or Coble ko that other readers con we — 


FRED BENNINGER available for lease or sale Adverti it in th 
: vertise it in e 
Executive Vice President WILLIAM C. WOLD ASSOCIATES 


Tel: TRiangle 7-3411 Cable: Flytiger Ot Oe aon tee” SEARCHLIGHT SECTION 


Tel: Murray Hill 7-2050 
Cable: BILLWOLD New York 
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LETTERS 


° Aviation Week welcomes the opinions 5. When an FAA inspector required an 
Photo Realism 


of its readers on the issues raised in the — Eastern captain—against that captain's ex 

, magazine's editorial columns. Address 

This is an aviation magazine for people letters to the Editor, Aviation Week, 

in aviation, so let’s be accurate in our r 330 W. 42nd St... New York 36, N. Y. 
porting Try to keep letters under 500 words and 


In the June 13 issue in the article give a genuine identification. We will ' im control o ¢ aircratt for 
} 





judgment—to rearrange his crew to 
inspector take the second copilot's 
ecame a question of whether the 
; rest ne hnnd 
101C cture a 101 not print anonymous letters, but names wn vas responsibh r hundreds of 
mn wher of writers will be withheld on request. ve " ea, and for more than a gen 
» where 

I ' ” i ré been no such 

m around the plane the ; 
engine it in order t = “aoe: 
5 rv hope that the foregoing points are free 

the camera I e ¢ [ro : } : é 


' th 


1c pt \ irguing rie calling 
Baumann so nghtl i ( Reason 
vill sally a 1 


WirttaMm Karraker, Capt 
World Atrw 
} 


1! Newman 
DMJM on 

t I n e1 1 ( r the 
ll of 
DNIIM 


nN 


ndenhall 


Space Age Milestones 


tanding, 
AVIATION 


A Tce 

gards space 

ippointi had i j i j without my 
—— 


cll 


ipe rbly 


example 
machinery 
] e fi violation agai low vile } nd put in 
erican pilot with tl scrious inten | UST he may | ng ! ! ing AW ! 

of trving to talk my f Ww I re In upon ell gphit ( I ing to hav » hunt 
propose 1 demonstratio1 ; } time ; su , in h an atmo phe re ight ' t date when it could so 
avenues of prot , io | been « bun f solutions ym plex f ( rem hat one thing sums 
plore 1 I hecarn nvim I \ , i hibi Cll i I 1 ncicism ] have of AW 
pilots had demonstrated good s in t exam uch problems i 
course they had _ tak other ine ort of all agenci I i als Orro QO. BInpdER 


option had " OM hem or v , n detriment j Englewood, N. J. 
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Here’s why the Resistoflex 
Swaged Fitting is your 
Assurance of Reliability! 


Positive seal 


by variat 
leak-proof 


yr 


stored elast 


Field production with factory-made de- 
pendability: Resistoflex portable tool 

field assembly of lines with 
fittings assures correct depth of 
by positive stops, eliminates 
Operator error 


used for 
swaged 
Swage 


ith 





Tamper-proof design: fitting grip and 
seal cannot be loosened by misapplied 
wrench or by torque imparted to hose 
when tightening connecting nut to 


assembly 


parent 


*Fluoroflex is a Resistoflex trademark, reg. | 


g 
*Tefion is 


DuPont's trademark for TFE fluor 


the 
dal 
never 


hose, sold under 
ntroduced it with 

lesign has 

» first time! Today 
fittings 
Ss unequalled 
jations have 
standard for 
day 


trade 


-be 
there are naged 
Tr 
record plus numerous ( commer 
made the Re: lex swaged fitting the 


reliability 


in 


ice wit 


Write Telamei 


Ss 


urh 


s in tubing 


saling is 


on resins 


unaffe 


tr ckne 


swaged fitting is 
wall 
maintained 

energy of socketand: 


f grip: braid is interlocked 
ves, Cushioned by Fluoro- 
the superior Teflon’ tubing. 

points are eliminated by 
ition of pressure effected by 
4} Swaging. 


hhh) Jt, 


Papeete 


>r>2> >>> >> 


Resistoflex medium-pressure fitting 


Perma 


ing locks 


d construction: swag- 
ket and nipple-nut assembly 
sition; fitting attachment to 

t be loosened by vibration, 
r creep. (By cutting off the 
sive fittings can be salvaged 

for reuse with complete assurance of 

2rformance.) 


in relat 
hose 
cold flow 
socket, ex 
Pat. Off. 


specified 


BLIES 


RESISTOFLEX 


RPORATION 


SEME 


IVE 


Plants in Roseland, N. J * Dallas, Tex. « Sales Offices in major cities 
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s*TION CHART 


© low height, standard and miniature 
ESNA/NAS self-locking nuts 


STEVENS RICE 
$13 8 IST ST 
GQ +NN ARBOR #ICH 








Miniatures—900° F. 





Standard—550° F. 
(Carbon Steels) 


LHTE (NAS 679) 





LHTAS! (NAS 680) 


LHTA58 (NAS 681) 
100° 


100° Ctsk 


LHTA57 (NAS 682) 











LHTG55 (NAS 693-5) 
100° Ctsk 


Standard—900° F. 


Miniatures—550° F. 
(Carbon Steels) 


(A286 Stainless) 


(A286 Stainless) 


LHTE2860 


& 


79LH 1660 
(303 Stainiess) 





LHTA51-2860 


LHTA58.2860 
100° Ctsk 


<= 


LHTA57-2860 


LHTA55-2860 


cates 


LHTAS5IM (NAS 697) 


i> ff. 


LHTA575M (NAS 1067) 


5 ee 


LHTAS7M (NAS 696) 


a, 


LHTA55M (NAS 698) 


oxy 


LHTA51M2860 


LHTA575M2860 


5 ae 


LHTA57M2860 


LHTA55M2860 





wo 


LHTA521-2860 





@Z =a 


LHTA517-2860 








LHTG51-2860 
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To meet the requirements of the aircraft, 


missile and avionic industries for lighter- 
weight, reduced-dimension fasteners for ele 
vated temperature service, ESNA has de 
signed and is currently producing all of 
these new self-locking nuts. Every part con 
forms to NAS specifications and the entire 


line has full Military Services approval 


This is just a part of the complete line of 


=e) 


LHTA521M (NAS 1068) 


LHA3575 


BB 


LHTA3300 





self-locking Elastic Stop® nuts which only 
ESNA offers as standard parts, including 
AN 362, 363, 364, 
special designs such as high tensile, bar- 
rel and self-aligning fasteners, all types of 
straight and radius gang channels and very 
high temperature all-metal slotted beam de- 
signs for use on jet engine applications at 
temperatures in a range of 1200°F 


365 and 366 types; also 


For free copy of ESNA/NAS conversion 
table containing both NAS drawings and 
ESNA equivalents with full details, write 
Dept. 812-725 Elastic Stop Nut Corporation 
of America, 2330 Vauxhall Road, Union N. J 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 
































